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LIST OF ACRONYMS AND ABBREVIATIONS 

AET Apparent Effects Threshold 
ALCU Aquatic Lands Cleanup Unit (formerly known as SMU) 
AWA Area-weighted average 
BCOC Bioaccumulative chemicals of concern 
BMP Best Management Practices 
BT Bioaccumulation trigger 
BTEX Benzene, toluene, ethylbenzene, xylene analysis 
CAD Confined Aquatic Disposal 
CERCLA Comprehensive Environmental Response Compensation and Liability Act 
COC Contaminant/Chemical of Concern 
COE Corps of Engineers 
CRADA Cooperative Research and Development Agreement 
CSMP Cooperative Sediment Management Program (Washington State) 
cy cubic yard(s) 
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DL Detection Limit 
DMEF Dredged Material Evaluation Framework 
DMMP Dredged Material Management Program 
DO Dissolved Oxygen 
DOE Washington State Department of Ecology 
Ecology Washington State Department of Ecology 
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EIS Environmental Impact Statement 
EMAP Environmental Monitoring and Assessment Program 
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EPA U.S. Environmental Protection Agency 
ERDC Environmental Resources Development Center (formerly known as WES) 
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GP Georgia Pacific Corporation 
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ML Maximum level 
MTCA Model Toxics Control Act 
MWAC Middle Waterway Action Committee 
NEPA/EIS National Environmental Policy Act/Environmental Impact Statement 
NMFS National Marine Fisheries Service 

SMARM Meeting Minutes iii May 2, 2007 



SMARM Meeting Minutes iv May 2, 2007 

NOAA National Oceanic and Atmospheric Association 
NPDES National Pollutant Discharge Elimination System 
NWRDT Northwest Regional Dredging Team 
ODEQ Oregon Department of Environmental Quality 
PAH Polycyclic aromatic hydrocarbon 
PBDE Polybrominated diphenyl ether 
PCB Polychlorinated biphenyl 
PEC Probable effects concentration 
Ppb parts per billion 
PSAMP Puget Sound Ambient Monitoring Program 
PSAT Puget Sound Action Team 
PSDDA Puget Sound Dredged Disposal Analysis 
PSI Puget Sound Initiative 
PSNS Puget Sound Naval Shipyard 
PSR Pacific Sound Resources 
PSWQAT Puget Sound Water Quality Action Team 
RCRA Resource Conservation and Recovery Act 
RI/FS Remedial investigation/feasibility study 
RL Reporting limit 
ROD Record of Decision 
RSET Regional Sediment Evaluation Team 
SAIC Science Applications International Corporation 
SAP Sampling and Analysis Plan 
SEDQUAL Sediment Quality Information System 
SL Screening level 
SMARM Sediment Management Annual Review Meeting 
SMS Sediment Management Standards 
SMU Sediment Management Unit (now, ALCU) 
SPI Sediment profile imagery 
SUA Site Use Authorization 
SVOC Semi-volatile organic compound 
SVPS Sediment vertical profile system 
TBT Tributyltin 
USACE United States Army Corps of Engineers 
USDOT United States Department of Transportation 
USFWS United States Fish and Wildlife Service 
WDFW Washington State Department of Fish and Wildlife 
WDNR Washington State Department of Natural Resources 
WES USACE Waterways Experiment Station (now ERDC) 
 



SEDIMENT MANAGEMENT ANNUAL REVIEW MEETING MINUTES 

The Cooperative Sediment Management Program (CSMP) held its annual review of dredging, 

disposal, and sediment management issues on May 2, 2007.  The 2007 Sediment Management 

Annual Review Meeting (SMARM) was hosted by the Seattle District Corps of Engineers and 

held at the Federal Center South in Seattle, Washington.  The Dredged Material Management 

Program (DMMP) is an interagency cooperative program that includes the Seattle District U.S. 

Army Corps of Engineers (USACE); the U.S. Environmental Protection Agency (EPA), Region 

10; the Washington Department of Natural Resources (DNR); and the Washington Department 

of Ecology (Ecology). The public issues summary, meeting agenda, list of attendees, and the 

PowerPoint presentations of the speakers are included as Attachments 1, 2, 3, and 4 respectively. 

WELCOME AND OPENING REMARKS 

Wayne Wagner, USACE, Seattle District, convened the meeting with welcoming remarks and 

thanked the sponsors, DMMP and the Sediment Management Unit (SMU), the moderator, and 

the lead agency, USACE.  He reminded the audience of the objectives and purpose of SMARM: 

• Obtain public input on proposed changes to the DMMP Management Plans through Issue 

Papers and Clarification Papers.   

• Discuss disposal site management actions and changes. 

• Present a summary of Ecology Cleanup Activities. 

• Present a summary of EPA Regional Cleanup Activities. 

• Review recent past project testing activities, and obtain public input on proposed changes 

to the DMMP. 

• Presentation and discussion of Public Issue Papers. 

• Comment on and discuss Status Reports of ongoing actions of DMMP and SMU 

Program. 

Mr. Wagner urged those with comments on Public Issues and Sediment Management Standards 

(SMS) issues to fill out a card at the back of the room.  Comments needed to be submitted by 
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June 2, 2007, to be discussed in the next SMARM.  He then introduced Colonel McCormick for 

the opening remarks. 

“Good morning, my name is Michael McCormick.  I have the distinct pleasure of commanding 

the Seattle District, U.S. Army Corps of Engineers.  Welcome to the 19th annual review meeting 

for the Dredged Material Management Program (DMMP).  The Term DMMP and the title of this 

meeting have a bit of an identity crisis given that DMMP was formerly known as the Puget 

Sound Dredged Disposal Analysis (PSDDA “pizz-duh”) Program, and for the last 12 years this 

meeting has been held jointly with the Washington State Sediment Management Standards 

Annual Review.  So I come here a little confused as to what acronym to use.  I trust you all know 

which acronym you are here for and I will leave it at that. 

Nineteen years of sharing resources and decision-making, adaptive management and flexibility 

have all contributed to the sustained success of the Dredged Material Management Program. 

Updating the Puget Sound, Grays Harbor, Willapa Bay and Columbia River management plans 

through the Sediment Management Annual Review Meeting has kept the program relevant in 

terms of addressing technical refinements and policy changes necessary to ensure the proper 

balance of environmental sustainability with the economic vitality brought by maritime 

navigation and global trade. The continuing success of this model program has been due in part 

to the active and continued participation of people like you.   

The DMMP agencies are continually challenged to balance limited resources to find solutions for 

complex technical and policy issues emerging in the region such as PCB contamination, dioxin, 

fire retardants (PBDEs), and phthalates. Also in concert with the goals of the Puget Sound 

Initiative, the DMMP agencies are looking for ways to promote policies that streamline the use 

of dredged material as a resource for habitat restoration and cleanup projects. 

It is vital that we continue to promote the protection and cleanup of the aquatic environment, 

including safeguarding threatened and listed endangered species and marine fisheries, especially 

in light of the recent listing of Orca and the pending listing of Steelhead. At the same time we 

must promote and protect commerce and navigation, which are so critical to the economy of the 

Northwest, by maintaining navigation channels and marinas and allowing for construction and 

maintenance of necessary Port facilities.  Indeed, environmental sustainability and economic 
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development are not mutually exclusive, and symbiotic smart choices in both arenas is the way 

of the future. 

I know you will have a productive meeting and urge your continued interest and active 

participation in supporting the DMMP in searching for solutions to the many complex dredging 

and sediment management issues facing us today.” 

Wayne Wagner introduced an addition to the agenda: a memorial to acknowledge the loss of a 

well known and respected associate in the sediment community.  David Kendall took a moment 

to honor the memory of John Lunz, and to talk about his life and accomplishments.  He will be 

missed. 

Mr. Wagner introduced the panel:  

• David Kendall (COE) 

• Sarah Dzinbal (WDNR) 

• Chance Asher (Ecology) 

• Michael Szerlog (USEPA) 

He finished by saying that time for questions would be provided after the speakers had presented. 

He then introduced David Fox as the next speaker to begin the Agency Reports segment of the 

meeting. 

Slides 

PP0.1 19th Sediment Management Annual Review Meeting 

PP0.2 2007 SMARM 

PP0.3 Meeting Objectives and Purpose 

PP0.4 Meeting Objectives and Purpose (continued) 

PP0.5 Summary and Closing 

PP0.6 John Lunz Memorial 
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AGENCY SUMMARY REPORTS 

1. Summary of DMMP Testing Activities (David Fox, Corps). 

David Fox began by introducing himself as a member of the US Army Corps of Engineers 

Dredged Material Management Office and explaining that the dredging year 2007 is defined as 

June 16, 2006 through June 15, 2007.   He covered some of the DMMP basics for new folks 

including testing procedures and triggers for further testing, suitability determinations, and the 

recency guidelines that define how long a dredger has to complete dredging after the suitability 

determination has been made.  He then presented a project summary and map of the Dredge Year 

2007 suitability determinations, touching on recency extensions, on-going projects, volume 

summaries, and suitability determinations (Slide 1.12).  (A question was asked from the audience 

about projects listed on this slide designated as “no-test” projects.  Mr. Fox explained that 

Christiansen Shipyard fell under the “greater than 80% coarse material exemption” and the 

Nickels Brothers site was exempt under “small projects”).  Mr. Fox presented slides 

summarizing unsuitable projects, large projects, and dioxin testing (required in specific areas) 

(Slides 1.13-1.16).  Eight projects required dioxin testing in the DY 2007 near chlor-oxide pulp 

mills or wood treatment processing plants (Slide 1.17).   Current issues include a dioxin 

evaluation framework, freshwater guidelines through the Regional Sediment Evaluation Team 

(RSET), and post-dredge testing for projects with aggregate and stabilized side slopes.  Mr. Fox 

said that RSET freshwater guidelines had already been used in the Renton Seaplane suitability 

testing for beneficial reuse and in another project on the Columbia River.  There have been 

difficulties with post-dredge testing. The stabilized side slopes with rip-rap are difficult to test 

and remediate.  Mr. Fox concluded by directing the audience to sources for more information 

such as the latest chemicals of concern (COC), bioaccumulative chemicals of concern (BCOC), 

suitability determinations, and, soon, an updated user’s manual.  

Slides 

PP1.1 Sediment Management Annual Review Meeting 

PP1.2 Dredging Year 2007 Definition 

PP1.3 DMMP Testing Procedures 

PP1.4 Suitability Determination 
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PP1.5 Recency Guideline 

PP1.6 Dredging Year 2007 Project Summary 

PP1.7 DY07 Project Locations 

PP1.8 DY07 Suitability Determinations 

PP1.9 DY07 Recency Extensions 

PP1.10 Ongoing Projects 

PP1.11 Dredging Year 2007 Volume Summary 

PP1.12 Dredging Year 2007 Suitability Determinations 

PP1.13 Dredging Year 2007 SD: Unsuitable Material 

PP1.14 Dredging Year 2007 SD: Large Projects 

PP1.15 Dredging Year 2007 Ongoing Projects 

PP1.16 Dioxin Testing 

PP1.17 Dredging Year 2007 Dioxin Testing 

PP1.18 Current Issues 

PP1.19 For more DMMP information 

 

2. 2006 DNR Summary of Disposal and Monitoring Activities (Courtney Wasson, DNR). 

Courtney Wasson introduced herself as the “somewhat new” Dredge Program Manager for the 

Department of Natural Resources and said she would be presenting the monitoring framework, 

the findings from the monitoring events, and recommendations made by SAIC.   Her discussion 

of 2006 disposal and full-monitoring activities at Port Gardner began by presenting the three 

DMMP questions that are triggered by 500,000 cubic yards (cy) disposal volume: 

1- Does dredged material remain onsite? 

2- Have biological effects conditions been exceeded? 

3- Are there adverse effects to offsite biological resources? 

During the monitoring performed during 2006, some amendments to the task order were needed 

for tissue collection due to low numbers of sea cucumber.  Recent dioxin concerns also triggered 

additional tissue and trawl sampling.   Sediment vertical profile system (SVPS) findings 

indicated no material outside the dredge material boundary (Slide 2.5).  Extensive evidence of 
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bioturbation, feeding voids, and Stage III was present at most stations.  Sediment chemistry 

results found metals lower than the 1988 baseline and previous monitoring studies.  Benzoic acid 

was detected, but below the screening level.   BCOC were all below triggers.   Ms. Wasson said 

there were no major concerns with dioxin/furan to begin with and toxic equivalency quotients 

(TEQ’s) were similar to those found at Anderson-Ketron.   Dioxin TEQ values were lower near 

the center of the disposal site.  Tissue dioxin/furan values were highest in crab hepatopancreas 

tissues.  Bioassay tests all passed DMMP non-dispersive disposal site guidelines but benthic 

analysis results revealed a decrease in arthropods, molluscs, and annelids relative to the 1988 

baseline. However, the benthic abundances were similar to abundances observed during the 1990 

survey, 1990 benthic abundance depressions were attributed to area-wide effects and not due to 

dredged material disposal. The benchmark stations would need to be evaluated to confirm that 

hypothesis for the 2006 survey.  The findings answered the three questions: 

1. Yes, dredge material remains on site. 

2. No, no exceedances were found. 

3. No, no adverse effects were found compared to most recent data (but, yes, if 

compared to baseline data). 

Recommendations were made to keep an eye on sea cucumber populations and to revise 

temporal analysis due to area-wide changes.  SVPS should be collected immediately after 

disposal and before bioturbation begins to get a more clearly defined signature of dredge 

material.  Ms. Wasson added that a full monitoring effort is planned for the Commencment bay 

site, with dioxin baseline assessments also planned for Commencment bay as well as at 

Bellingham Bay, and Elliott Bay this summer.    

Slides 

PP2.1 2006 Full Monitoring at the Port Gardner PSDDA Site 

PP2.2 Presentation Agenda 

PP2.3 PSDDA Monitoring Framework 

PP2.4 Monitoring Plan Modifications 

PP2.5 SVPS Survey 

PP2.6 SVPS Survey (continued) 
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PP2.7 2006 Sediment Chemistry 

PP2.8 BCOCs 

PP2.9 Dioxins/Furans in Sediments 

PP2.10 Tissue Chemistry 

PP2.11 Dioxins/Furans in Tissue 

PP2.12 Bioassays 

PP2.13 Benthic Community Analysis 

PP2.14 Evaluation of 2006 Monitoring Data 

PP2.15 Recommendations 

PP2.16 Recommendations (continued) 

PP2.17 Recommendations (continued) 

PP2.18 Recommendations (continued) 

PP2.19 Thank You! 

3. Summary of SMS Cleanup and Source Control Activities (Chance Asher, Ecology). 

Chance Asher introduced herself as new to the agency, managing the Sediments Unit in the 

Toxics Cleanup Program (TCP).  Her focus of the presentation was been on the Puget Sound 

Initiative (PSI) work and the Water Quality Program (WQP) and standards.  She introduced two 

other new staff members to the unit working on PSI site management and cleanup: Russ 

McMillan and Kevin MacLachlan.   She said her presentation would discuss aquatic cleanup 

areas and a new strategy to streamline the cleanup process.  Ms. Asher described the PSI goal for 

Ecology to initiate and complete new clean-ups by 2020.  She acknowledged DNR’s work on 

this and believes the efforts will contribute to the overall health of Puget Sound.  She presented 

PSI additional funding and positions and said that the money and staff will enable the program to 

get involved in impacted areas for cleanup and provide source control to help restore areas that 

support important natural resources.   Clean-up will focus on embayments with natural resources 

or critical habitat that could be impacted.   Streamlining will include a geographic approach to 

increase efficiency, engagement of stakeholders early to understand the needs as a cooperative 

partner earlier in the process (a lesson learned from the Bellingham Bay pilot project), and 

leadership in negotiating agreements.   It will also include parallel aquatic and terrestrial phases 
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of clean-up, baywide sediment characterization at the beginning of investigations, and increased 

funding. 

 

 

She described some current projects with their respective agency contacts for requesting 

additional information: 

a. Fidalgo/Padilla Bay: with natural resources, highly productive habitats, crab and 

perch nursery grounds, and declining eelgrass beds.  Showing a map of the upland 

sites, she said sediment studies would prioritize and focus on Fidalgo Bay (bay 

wide) and the lagoon in Padilla Bay.  She mentioned the Whitmarsh landfill, 

which has been closed but is leaching contaminants into the lagoon.  Stakeholders 

include Port of Anacortes, City of Anacortes, and the local tribes.  

b. Port Gamble, with wood waste is causing adverse conditions and sediment 

toxicity, was occupied by industry for a long time.  The site is situated partially on 

state-owned aquatic lands with highly productive habitat, geoduck, clams, oysters, 

and declining herring population and eelgrass beds. The aquatic area is impacted 

by ~17 acres of wood debris.  An interim action was completed with the removal 

of about 2 acres of wood waste and with a thin layer of clean sand placed over ~1 

dredged acre to improve the habitat and establish eelgrass.  The dredged wood 

waste was stored upland and they hope to re-use it as compost or other 

landscaping materials.     

c. Budd Inlet sampling focused on the nature and extent of dioxins, previously found 

in higher levels near outfalls and berths.  Sediment samples were collected for 

dioxin and SMS analyses and some samples will be archived.  Sediment samples 

were also collected from Capitol Lake. 

Ms. Asher went on to discuss source control and the PSI pairing of upland and aquatic clean-up 

sites.  The agency has hired three new staff to deal with the Lower Duwamish Waterway (LDW) 

and identified Dan Cargill as the person to contact for source control questions.  Water quality 
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will be a cooperative approach since Sediment Management Standards (SMS) mandates that the 

National Pollutant Discharge Elimination System (NPDES) be addressed in the context of 

potential impacts to sediment.  A new 303(d) policy was published in 2006 and the WQP and 

TCP worked cooperatively to write a chapter which is dedicated to impaired sediments.   This 

effort has resulted in a policy that is aligned with the SMS and is a key tool for the agency to 

address recontamination of sediment cleanup sites, new sites, and existing impaired sediments. 

She mentioned the Urban Waters Initiative (UWI) and the three programs involved: Hazardous 

Waste &-Toxics Reductions, Water Quality, and Toxics Clean-up.   She explained the issues 

with the LDW include over 80% impervious surface which led to extensive stormwater run-off 

with 24 CSOs, hundreds of permitted stormwater facilities and upland clean-up sites, as well as 

1300 additional potential hazardous waste generators that are not being regulated.  These 

unknown facilities will be assessed under the UWI. 

She briefly covered the Puget Sound Naval Shipyard (PSNS) and said that area-weighted 

averages (AWA) goals for PCB concentration had not yet been met.  Ted Benson should be 

contacted regarding the statistics. In closing, Ms. Asher discussed a slide on freshwater standards 

and the need to update and validate reference area criteria and standards.  

Slides 

PP3.1 Sediment Management Annual Review Meeting 

PP3.2 Sediment Management Updates 

PP3.3 New Staff 

PP3.4 Cleanup 

PP3.5 Puget Sound Initiative 

PP3.6 Aquatic & Upland PSI Resources 

PP3.7 PSI-Aquatic Cleanup Areas 

PP3.8 PSI - Streamlining Cleanup 

PP3.9 PSI - Fidalgo and Padilla Bays 

PP3.10 PSI - Fidalgo and Padilla Bays (continued) 

PP3.11 PSI - Fidalgo and Padilla Bays (continued) 

PP3.12 Port Gamble Bay 

PP3.13 Port Gamble Bay (continued) 
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PP3.14 Port Gamble Bay (continued) 

PP3.15 Port Gamble Bay (continued) 

PP3.16 Port Gamble Cleanup 

PP3.17 Potential Upland Reuse 

PP3.18 Varying Dimensions 

PP3.19 Water Catch Basin 

PP3.20 PSI - Port Gamble Bay 

PP3.21 Bud Inlet 

PP3.22 South Inlet surface samples 

PP3.23 South Inlet core samples 

PP3.24 South Inlet tissue samples 

PP3.25 Capitol Lake Surface Samples 

PP3.26 PSI - Bud Inlet 

PP3.27 Source Control 

PP3.28 Puget Sound Initiative 

PP3.29 Cooperative Approach 

PP3.30 303(d) Policy 

PP3.31 UWI Lower Duwamish 

PP3.32 Federal Facilities – Puget Sound Naval Shipyard 

PP3.33 Freshwater Standards 

 

4. Regional CERCLA Activities (Sheila Eckman, EPA). 

Sheila Eckman introduced herself as the Unit Manager of the Office of Environmental Cleanup 

EPA Region 10, where most sediment projects under Region 10 Superfund are handled.   She 

provided an update of the last year, saying that Puget Sound moved from a designated regional 

priority to a national EPA priority, that EPA Region 10 has developed a Puget Sound Toxics 

Strategy, and the overall goal for cleanup of contaminated sediments is to clean up an additional 

200 acres between 2006 and 2011.  This work will be coordinated with the Governor’s Puget 

Sound Initiative (PSI).   
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She summarized EPA Superfund progress in Puget Sound to date which includes several 

hundreds of acres of contaminated sediment cleanup, millions of cubic yards of contaminated 

sediment removed, thousands of pilings removed, extensive debris removal, capping, enhanced 

natural recovery, and habitat mitigation.   They have been working on Commencement Bay for 

twenty years.  In 2006, the clean-up of Hylebos head and Thea Foss Waterway and the 

investigation at Occidental facility were completed.  Hylebos head and Thea Foss Waterway are 

moving into long-term monitoring.  Continued source control work and continued monitoring, 

including bay-wide fish tissue monitoring, are planned.   Asarco, which is connected with the 

Commencement Bay site, is slated for sediment remediation in a phased approach.    

The Harbor Island and Elliott Bay update included East Waterway, which has had dredging 

performed for both clean-up and navigation.  There is extensive historical data but the gaps need 

to be filled.  East Waterway is in the process of a Focused RI/FS to complete cleanup.  Lockheed 

in West Seattle is new to Superfund and is at the beginning of RI/FS stage.   Sediment cleanup at 

Todd Shipyards and PSR are complete.    

Discussing the LDW as a whole, Ms. Eckman said that EPA was the lead for the site and 

Ecology would manage the upland source control component.  The site has been characterized 

well and is moving into the Feasibility Study stage.  Clean-up objectives and levels are yet to be 

determined.  In 2009, the Feasibility Study by LDWG should be complete.   T117 and Slip 4 

sediment clean-ups are on hold due to upland source control issues.   

Oregon sediment projects related to Portland Harbor include McCormick and Baxter, with 

construction and sediment capping complete and is now in the monitoring phase.   

Regarding freshwater sites, Ms. Eckman briefly covered Quendall Terminal, a National Priority 

Listing, which is one of the last prime undeveloped properties of Lake Washington. Currently, 

they are in the process of determining data gaps and site characterization.  Lake Roosevelt, part 

of the Upper Columbia River system, is an EPA site in the RI/FS stage with its source in Canada.  

Sediment and tissue sampling has been performed.  

Ms. Eckman gave a national update on National Academy of Science review of sediment 

dredging at Superfund sites, with a link to a website with meeting minutes and scope of the 
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project that includes sites in the Pacific Northwest.  In conclusion, Ms. Eckman presented a list 

of EPA contacts. 

Slides 

PP4.1 EPA Region 10 Superfund Sediment Cleanup Update 

PP4.2 EPA Puget Sound Priority 

PP4.3 EPA Superfund Cleanup Progress in Puget Sound to Date 

PP4.4 Update on Sediment Cleanup Projects 

PP4.5 (map) 

PP4.6 Commencement Bay 2007-2008 

PP4.7 (photo) 

PP4.8 Harbor Island/Elliot Bay 

PP4.9 (map) 

PP4.10 Lower Duwamish Waterway Update 

PP4.11 Oregon Sediment Projects 

PP4.12 National Update 

PP4.13 EPA Contacts 

 

Wayne Wagner announced a break.  

BREAK 

The meeting reconvened and Wayne Wagner announced the next group of presentations on the 

Regional Sediment Evaluation Team (RSET) Update and introduced Stephanie Stirling as the 

first speaker.  

5. REGIONAL SEDIMENT EVALUATION TEAM (RSET) UPDATE 

5a. Sediment Evaluation Framework (Stephanie Stirling, Corps). 

Stephanie Stirling began by noting the Corps’ commitment to safety with a cautionary cartoon 

on Slide 5a.1.  She continued by introducing the Interim Final Sediment Evaluation Framework.  

She suggested those new to RSET contact her later for more information.    
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She explained the comprehensive approach to looking at the big picture.  The goal is one 

sampling event or approach to satisfy many agencies and needs.   Many technical issues (slide 

5a.6) have been addressed by allowing contractors to do the heavy lifting.  The budget, however, 

is in continuing resolution and that is a continuing problem.   Policy issues include disagreements 

among agencies regarding exclusionary guidelines, no-test volumes, and sampling intensity per 

DMMU.  The Interagency Cooperation Plan (ICP) describes tasks for each agency within the 

context of the Sediment Evaluation Framework during 2007, outlines the schedule for 

completing remaining tasks, and assigns agency lead for each task.   A beta-test is underway to 

test-drive interagency cooperation among the Corps, EPA, Ecology, USFWS, NMFS and Oregon 

DEQ.  Ms. Stirling said that Puget Sounders may wonder why this is new, but this process has 

never before been implemented outside of Puget Sound.   

The Project Review Group is working on refining processes.  There are a large number of 

projects (48 separate projects, September 2006 to April 2007) that need SAP review, data 

review, and decision documents.  They will use improved technology to streamline the process 

with the goal of a 30 day review period.   As an example of improved use of technology, she said 

that ftp file transfers would expedite the transfer and sharing of files and documents rather than 

using regular mail.  

Ms. Stirling concluded her presentation by presenting the next steps for RSET, including a 

Freshwater Sediment Values team, Bioaccumulation Subcommittee, PAH Summit, agency 

review, public workshops, and updates and revisions to document.   Data acquisition for the 

bioaccumulation subcommittee is a key task to be completed. ThePAH summit is needed to 

answer questions on which PAH parameters to report, impacts, and a consensus on a long-term 

PAH approach.  Workshops in Washington, Oregon and Idaho on the SEF and requirements for 

chemistry and biological testing will be held prior to revising the document.    

5b. Freshwater Guidelines Update (Stephanie Stirling, Corps). 

Stephanie Stirling continued on the topic of freshwater sediment guidelines, a long-time RSET 

goal.   She explained that some existing guidelines in state documents lay the groundwork. 
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Concerns with SEF freshwater guidelines include methodology, the lack of chronic endpoints,  

inclusion of new data sets (Portland Harbor, Bunker Hill), and the protection of ESA species.    

The Freshwater Sediment Quality Guidelines Group will be a state-led effort linked to RSET and 

SEF that includes management and technical teams with participating RSET partners.   The 

technical team is working on linking freshwater data with chemical and biological information.   

Their responsibilities also include incorporating new data sets, evaluating how to input PAH data 

and agree on data treatment (for non-detects, hit/no-hit definitions, etc), identifying questions to 

be answered by trial runs, and finalizing computation methodology.  Ms. Stirling presented 

additional tasks including outreach to stakeholders and the development of reliability parameters 

that would be acceptable to all agencies.  Ms. Stirling reviewed the schedule for this work and 

provided contact information.  She concluded by presenting a picture that gave the message that 

the path forward may not be paved, and there are blind corners, but progress is being made.  

Slides 

PP5.1 RSET/SEF Update 

PP5.2 (cartoon) 

PP5.3 Interim Final Sediment Evaluation Framework 

PP5.4 SEF Philosophy 

PP5.5 Agency Review and Comment 

PP5.6 Technical Issues 

PP5.7 Policy Issues 

PP5.8 Interagency Cooperation Plan (ICP) 

PP5.9 “Beta Test” 

PP5.10 Project Review Group 

PP5.11 Next Steps 

PP5.12 (cartoon) 

PP5.13 Freshwater Sediment Quality Guidelines 

PP5.14 Background 

PP5.15 Concerns with SEF Freshwater Guidelines 

PP5.16 (cartoon) 

PP5.17 Freshwater SQG Group 

PP5.18 Technical Team Tasks 
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PP5.19 Tasks (continued) 

PP5.20 Schedule 

PP5.21 Schedule (continued) 

PP5.22 (cartoon) 

PP5.22 Contact Information 

PP5.22 (photo) 

 

Questions/Comments 

Question: (unknown person) Are freshwater guidelines published in any document? 

Response: Teresa Michelsen, Avocet, said that two sources include a journal publication and a 

detailed agency report. 

Comment:  Dave Sternberg, Ecology, made an announcement that Ecology has been looking for 

bioassay and chemistry datasets not already included in SEDQUAL. 

 

Wayne Wagner announced that the meeting was ahead of schedule and would be adjusted to 

include David Kendall’s summary of clarification papers before lunch. 

 

6. Summary of Clarification Papers proposed for DMMP Implementation (David Kendall, 

DMMO). 

David Kendall introduced himself and outlined the clarification papers for which he would 

present summaries: 

• Dioxin Analysis: Clarification of Sediment Method and Quality Control Procedures 

• Chlordane Analysis and Reporting 

• Benzoflouranthene Analysis and Reporting; and Management at the Commencement Bay 

Disposal Site.   
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Regarding the clarification paper on method and quality control procedures for dioxin sediment 

analysis, Dr. Kendall said that data analysis procedures are to be specified for PCDD/F to assure 

defensible data acquisition.  Information on a Supplemental Quality Assurance Project Plan 

(SQAPP) will be available on the DMMO website, providing sediment sampling and holding 

specifications.    The DMMP recommended analytical method is EPA Method 1613B, and the 

SQAPP specifies method quality control procedures.    He added that the DMMP agencies will 

determine, after initial data review, whether further data validation will be required.  Data 

reporting requirements include reporting of all 17 congeners of interest, including 2,3,7,8-

chlorine substituted PCDD/F congeners on a dry-weight basis, as well as tabulated TEQs using 

the 2005 World Health Organization Toxicity Equivalence Factors (TEFs). 

Regarding the clarification paper on chlordane analysis and reporting, Dr. Kendall said that the 

DMMP agencies propose replacing “alpha-chlordane” with “total chlordane” on the DMMP-

COC list for sediments (the SL and BT will remain at 10 and 37 ppb respectively).  Analysis of 

the same list of chlordane components and metabolites in sediment and tissue would be required. 

“Total chlordane” would be reported as the sum of the detected concentrations of 5 chlordane 

components and metabolites.   When PCB interference causes one or more of the minor 

components of chlordane (cis-nonachlor, trans-nonachlor, oxychlordane) to be reported as non-

detected at a reporting limit significantly higher than major chlordane constituents (cis- and 

trans-chlordane), those components would be excluded from the total chlordane summation. 

Heptachlor would still be reported separately from total chlordane for comparison to sediment 

SLs.   

The Benzoflouranthene Analysis and Reporting clarification paper was summarized as followes: 

Benzofluoranthenes on the initial PSDDA list restricted the definition to the sum of the b- and k- 

isomers;  Ecology (1995) SMS promulgated Benzofluoranthenes as sum of b-, k- and j- isomers; 

and DMMP now proposes to adopt the SMS definition of benzofluoranthenes as the sum of the 

b-, j-, and k- isomers.  The main point was to add j isomers (per the 1995 Ecology SMS criteria). 

The DMMP criteria for SL and ML of benzofluoranthenes remains unchanged at 3,200 and 

9,900 ppb (dry weight) respectively.   
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The clarification paper on the Management at the Commencement Bay Disposal Site presented 

the current cumulative disposal volume of dredged material as 7.9 million cubic yards with a 9 

million cubic yard (cy) capacity limit, which triggers a NEPA/SEPA review.  As an adaptive 

management action, Dr. Kendall explained that the DMMP agencies propose moving the target 

disposal coordinates 565 feet to the SE to dampen the future mound height by 25-30%.  The 

effective date for the coordinate shift will be in June 2007.   However, the clarification paper 

does not address or change the capacity authorized in the existing shoreline permit (e.g., 

9,000,000 cy).  Dr. Kendall presented graphs of the volume and speed of filling site to its current 

capacity.  Multibeam survey models show a well placed dredge material mound located within 

the disposal zone (900 foot radius circle).  

 

Slides 

PP6.1 2006 DMMP Clarification Papers 

PP6.2 Clarification Papers 

PP6.3 Dioxin Analysis 

PP6.4 Chlordane Analysis and Reporting 

PP6.5 Chlordane Analysis and Reporting (continued) 

PP6.6 Benzoflouranthene Analysis and Reporting 

PP6.7 Management at the Commencement Bay Disposal Site 

PP6.8 Management at the Commencement Bay Disposal Site (continued) 

PP6.9 Commencement Bay Disposal Site History 

PP6.10 Figure 3 Proposed Disposal Coordinates 

PP6.11 Plan View of Disposal Mound within Disposal zone 

PP6.12 Zoom of 1 to 1 

PP6.13 3 to 1 vertical to horizontal Zoom  

PP6.14 1 to 1 vertical to horizontal Zoom 

 

Mr. Wagner announced that the schedule would be further modified and introduced Jonathan 

Freedman from the EPA.   
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7. NEPA/SEPA Evaluation of Commencement Bay Disposal Site (Jonathan Freedman, 

EPA) 

Jonathan Freedman began by saying that his presentation was closely related to David 

Kendall’s clarification paper summary on the Commencement Bay dredged material disposal 

site.  The site is getting close to maximum capacity. The 1988 EIS was based on research and 

knowledge known at the time, and arbitrary dimensions were assigned based on the selected 

maximum volume of 9 million cubic yards.  The site was predicted to fill by 2028 but the 

original ‘EIS’ prediction has turned out to be incorrect.  However, the 15-year planning horizon 

volume of 3.9 million cubic yards forecasted in the EIS was close to the actual amount disposed 

during that period with 88.4 % of the forecasted volume being disposed.  In recent years, there 

has been an almost exponential increase in the amount of material being disposed of at the site 

and it is expected to reach its forecasted site capacity 9 million cy maximum volume in 1-2 

years.   Mr. Freedman gave a background of the monitoring at the site and said that only small 

amounts of dredged material have been detected migrating out of the target area.  Enough 

material has migrated to consider shifting the target location and reconsidering the mound height.  

Showing a figure on a 1:1 scale, he mentioned that sediment fate and transport analysis 

recommended that a shifted target would reduce the mound height but does not change the 

maximum volume capacity for which the site is permitted.   

Due to time constraints, SEPA and NEPA documents on the potential impacts from an increase 

in site capacity should be done concurrently. However, the requirements and findings of NEPA 

and SEPA do not match.  SEPA will have to be done first, and the DMMP expects the SEPA 

document would recommend a finding of “no significance,” and which could then be used as a 

platform to proceed with the NEPA documentation.  

Slides 

PP7.1 Status Report on Commencement Bay  

PP7.2 Commencement Bay disposal site Historical Facts 

PP7.3 The 800-pound (ton?) gorilla in the Bay 

PP7.4 Long-Term Monitoring 

PP7.5 2006 Mound Height  
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PP7.6 Mound height concerns 

PP7.7 DMMP Clarification Paper 

PP7.8 NEPA/SEPA evaluation 

Wayne Wagner announced a break for lunch with the meeting to reconvene at 12:45. 

BREAK FOR LUNCH 

After lunch, Mr. Wagner introduced Fred Felleman from Friends of the Earth for a public 

comment.   

8. Permit Review Process Public Comment (Mr. Felleman, Friends of the Earth) 

Fred Felleman thanked the audience for giving him the opportunity to speak and introduced 

himself as a consultant for Friends of the Earth.  He began by asking how many people in 

attendance were not representing an agency.  (About 1/3 of those in attendance raised their 

hand). He was happy to see non-agency representation at the meeting.  His presentation was 

regarding the T30 dredging project in Elliott Bay.  He has had experience with the Corps with 

Cherry Point BP where the Corps performed an EIS as the result of a lawsuit.  He has had 

practice with trying to assert public interest in the process. 

The Port of Seattle, Mr. Felleman said, is trying to expedite the review of permits through 

designated staff at the Corps and that this expedited process may have compromised the public’s 

opportunity for input.  Modifications to the terminal required dredging, but the SEPA EIS is 

piecemeal and does not properly address the dredging.  Furthermore, the notice to the public in 

East Waterway did not mention that dredging was to be performed in a high priority CERCLA 

site.  Other obstacles to public input were the public comment period, which started December 

14 and was over the winter holiday, and the difficulty accessing data.  Mr. Felleman said that 

there were no URLs to sediment characterization data.  He mentioned that David Kendall was 

happy to provide the data when he was contacted, but that data should have been more efficiently 

provided to the public.  In addition, legends provided for the dredge footprint in the Corps Public 

Notice were not accurate.  The legend implied that a portion of the dredged material would go to 

an upland site but the text stated that dredged material would go to the open water disposal site in 

Elliott Bay. 
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Mr. Felleman continued by saying the April 12th deadline has passed and the notice reissued, still 

with no mention of Superfund status and still with no data provided.  Besides the failure to 

properly notify the public, he said that other agencies were not properly involved.  He attended 

an East Waterway sediment management meeting with King County and they had not heard of 

this project.  The Sediment Evaluation Framework (SEF) is recognizing uncertainty in the 

DMMU concept and Puget Sound Chinook are PCB laden, yet, this project is being pushed along 

in a less than accountable way.   Mr. Felleman concluded by saying that the deadline has passed 

and now there is another full year to do this properly. He added that what has been okay 

historically is not necessarily okay now, and that he thinks DMMP can do better.   

Questions/Comments 

Question: Heather Trim, People for Puget Sound, said she shares in Mr. Felleman’s frustration.  

If a site is proposed for dredging within a Superfund site, she asked, why wouldn’t sampling be 

tied to the Superfund process?  The data that has been collected cannot be used for Superfund 

assessment – it would be like comparing apples and oranges.  

Response:  Mr. Felleman deferred the question to someone else. David Kendall stepped in to say 

there have been numerous discussions on this topic and that the concerns expressed by Fred 

Felleman and Heather Trim would be formally addressed during the Corps Section 10/404 

permit decision document   Commenting on this particular project, he said that a lot of the 

dredging and testing pre-dated the Superfund status of the site, and that information helped to 

inform the DMMP about the testing required for Terminal 30 Project during the Tier 1 review.  

Question:  Mr. Wagner stepped in and said that this is not the time for discussion but that he 

would like to know what the formal process is to get these questions and issues properly 

addressed.  

Response:  David Kendall responded that the permitting process that Mr. Felleman is talking 

about is separate from the SMARM comment process.   

Question:   Mr. Wagner wanted clarification of the two processes being referred to – one was the 

T30 project comment process and the other was the SMARM comment process.  
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Response:  David Kendall said the SMARM comment process focuses on the effectiveness of 

DMMP testing.    

Comment:  Heather Trim commented that this is not about a particular project; rather it’s about 

the program. 

Comment:  Doug Hotchkiss, Port of Seattle, wanted to clarify that King County was notified, and 

had read, and responded to the SEPA EIS in question.  The Superfund Project Manager approved 

the suitability determination, through several meetings, and data review.  He added that the 

RI/FS and the Dredging SAP are designed to answer different questions and so require different 

sampling.  Superfund asks the question:  what is the risk of leaving this material in place?  The 

Dredge SAP asks: what is the risk of open-water disposal?  He also mentioned that the values in 

question fell within the “urban cloud” background levels.  

Mr. Wagner reminded everyone that this was a debate for another time. 

Comment:  Mr. Felleman reminded everyone that the main point of his presentation was that the 

dredging was not addressed in the SEPA EIS.   

Mr. Wagner asked David Kendall to caucus with the panel and said, to Mr. Felleman, he does 

not want to debate this now, but does not want to dismiss this either.   

Comment:  Erika Hoffman said there is a formal process now in place requiring the COE to 

coordinate with EPA/Superfund before issuing any permits for dredging projects located within 

Superfund sites.  EPA gives the COE input on  whether dredging can be done and with what 

qualifications/special conditions.  There has been an on-going discussion within the DMMP 

agencies on how to integrate testing for dredging versus remediation for projects located within 

clean-up areas.  So, DMMP staff understand that there is a real discontinuity when clean-up and 

navigation dredging projects overlap. 

Comment: Mr. Felleman reminded the audience that the urgency, expedited processes, and 

accelerated schedules are bypassing the public’s opportunity to deliberate. 

Wayne Wagner said the message is clear and these issues need to be addressed.   
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Question: Jeff Stern, King County, said that legal requirements for navigation dredging are not 

adequate for Superfund characterization.  When that material is removed, it then literally leaves a 

hole in trying to answer the Superfund characterization questions.  How are the data gaps to be 

filled? 

Response:  Jonathan Freedman, EPA, answered by saying that when EPA conducts internal 

CERCLA coordination (Erika Hoffman referenced the East Waterway as an example of a 

Superfund versus DMMP scenario), the permitee would be informed if the Superfund program  

needs to separately conduct post-dredge characterization or whether the Corps and EPA will 

require it of the permittee.  

Comment: Jeff Stern emphasized that a more formal process needs to be established for the 

sampling approach.    

Wayne Wagner wrapped up the discussion by saying that a clear theme has been presented and 

that the meeting was now back on schedule. He then introduced Erika Hoffman. 

 

  

DIOXIN ISSUES 

9. Interim dioxin approach at the Anderson-Ketron site (Erika Hoffman, EPA). 

Erkca Hoffman began by saying that the 2006 Anderson-Ketron analysis results for the 

suitability determination could be found on the DMMP website.  She explained that dioxin 

analysis is rarely performed for the DMMP and only done on an as-needed basis.    Suitability 

determinations involving dioxin are project specific.  In the past, the DMMP has utilized a 

concern level of 15 pptr TEQ. Recognizing that 15 pptr TEQ is not a regulary standard and does 

not reflect current knowledge of risk and exposure, the DMMP recognized that it could not be 

used to determine suitability of the Port of Olympia sediments.     

The Port of Olympia proposed to dispose of dredge material at the Anderson-Ketron site, which 

is fishing and crabbing grounds for the Nisqually tribe.  Erika and John Wakeman recognized 
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that there was not sufficient time to conduct an exhaustive risk assessment for the Anderson-

Ketron site.  Instead, they performed a screening-level analysis to determine a sediment 

bioaccumulation trigger (BT) and maximum acceptable benthic tissue level for dioxin to be 

applied to the Port of Olympia project testing. 

Their first effort involved using a risk-based approach.  Ms. Hoffman explained that the 

Anderson-Ketron site is non-despersive and located in 450 feet of water. Conservative estimates 

of tribal subsistence consumption of Dungeness crab and English sole were used and assumed to 

be protective of others.  The screening risk assessment was a deterministic analysis with several 

simplifications to impart conservatism.  Part one, she explained, was to back-calculate the 

maximum acceptable dioxin concentration in crab and/or sole using the Tulalip consumption 

data and assumptions (Slide 9.10).   The estimated tissue concentrations in crab and sole 

associated with one cancer in 100,000 were very low (0.6 pptr TEQ for 100% crab diet and 0.57 

pptr TEQ for 100% sole diet) using standard EPA risk equations.  These estimated tissue 

concentrations were strikingly similar to the range of dioxin concentrations measured in bivalve 

tissues during 2006 monitoring at the Anderson-Ketron site. (John Wakeman interjected here and 

said that the wrong value was showing on the slide for crab – see slide 9.13 – this has been 

corrected in the text).   The second part of the risk-basd screening  involved estimating tissue 

concentrations of dioxin in crabs and fish using area background sediment data.  A trophic model 

was used to estimate dioxin in English sole while dioxin in crab heptopancreas were extrapolated 

using BSAFs from a Pacific Northwest study.  Since sediment dioxin concentrations both onsite 

and off-site around Anderson-Ketron island were similar, they considered the site average in 

sediments (3.8 pptr TEQ) as representing “non-urban background values” to which crabs and 

fish would be exposed over their lifetime. .   

The model estimated tissue concentrations were then compared to monitoring data from the 

Anderson-Ketron site as well as other disposal sites and locations.  The modeled dioxin values in 

benthos were 2-3 times higher than those observed at the Anderson-Ketron site. Modeled crab 

dioxin concentrations fell within the upper range of those observed at other locations in Puget 

Sound and were higher than crabs monitoring at the Port Gardener site. Modeled English sole 

concentrations were higher than fish collected from the Port Gardener site and from locations in 

Elliott Bay.  Modeled crab and fish values were1-2 times higher than the values presented earlier 
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as associated with unacceptable increased cancer risk of 1 in 100,000.  Although this is not a 

model verification, Erika and John did conclude that while the model could be improved, its 

results were not unreasonable. 

Based on this screening-level assessment, the DMMP concluded that it would not be practical to 

establish a risk-based BT since it would likely be lower than limits of detection and possibly  

below non-urban background.   The DMMP agencies decided instead to adopt an interim 

approach to managing risk associated with dioxin at the Anderson-Ketron site.  The interim 

approach is background-based and designed to maintain current dioxin levels in sediments. It 

involves the following two-tiered comparison, which is a departure from how DMMP typically 

evaluates contaminants in dredged material:   

1) Each dredging unit (DMMU) is compared to the Anderson-Ketron site maximum (7.3 ppt 

TEQ). Any DMMU with a total TEQ greater than 7.3 ppt TEQ would be unsuitable;  

2) The remaining DMMUs used to derive a volume-weighted average TEQ and this is compared 

to the site-wide mean of 3.8 ppt TEQ. 

Erika said the next steps would be to collect more dioxin data including sediment, benthos, 

English sole, and crab at three disposal sites.  Anticipated revisions to the screening-level 

assessment include revised trophic models, improved biota/sediment accumulation factors 

(BSAFs) based on collected site data, and reconsideration human and ecological exposure 

assumptions .  

Slides 

PP9.1 An Interim Dioxin Approach for the Anderson-Ketron Site 

PP9.2 DMMP’s Dioxin Approach 

PP9.3 The Case Study 

PP9.4 Disposal Site (map) 

PP9.5 The Goals 

PP9.6 Conceptual Food Web for Dioxin 

PP9.7 Tribal consumption 

PP9.8 Fish food 
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PP9.9 Screening risk assessment 

PP9.10 Screening risk assessment – part 1 

PP9.11 Screening risk assessment – part 1 (continued) 

PP9.12 Screening risk assessment – part 2 

PP9.13 Screening risk assessment – part 2 (continued) 

PP9.14 The outcome 

PP9.15 Risk Management 

PP9.16 What next? 

 

 

10. Status Report on Dioxin Stakeholders Workshops (Laura Inouye, Ecology). 

Laura Inouye introduced herself as representing the Washington State Department of Ecology 

for the dioxin workshops.   They are revising procedures relative to dioxin in dredged material 

and have just sent out a fact sheet and questionnaire asking for stakeholder input.   She said her 

presentation would give a project overview and discuss future steps.  The purpose of workshops, 

Dr. Inouye said, was to address dioxins and the need for dredging by developing dioxin guidance 

for DMMP disposal sites.  Navigational dredging, conducted frequently in port, harbor and 

marina areas for maintenance and new work, resulted in about 20 million cy between 2000 and 

2006.  It is critical to the state economy to facilitate continued dredging and maintain availability 

of open-water disposal sites while protecting the health of Puget Sound.   

Dr. Inouye began an overview of dioxins and furans in the DMMP program from 1991-2006, 

explaining that dioxin testing was on a “reason to believe” basis only with not many sites tested, 

site-specific decisions and risk based criteria were used (a TEQ was developed for Grays Harbor 

in 1991).   She explained that the molecular structure of dioxin had positions where chlorine can 

be substituted. In addition to industrial sources of the chemicals, dioxins can also be formed by 

burning material in the presence of chlorines. The most toxic of the group is 2,3,7,8-TC DD 

which is used as the basis for the Toxicity Equivalency Quotient (TEQ) normalization.    

Recently, risk assessment was based on trophic modeling and tribal consumption rates (at the 

Anderson-Ketron site).  The risk-based values were well below limits of detection and area 
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background and are therefore impractical for interim use.  The interim approach was developed 

based on maintaining current “background” dioxin levels in vicinity of disposal site.   The values 

are site-specific but the approach can be applied to develop interim dioxin values for other open-

water non-dispersive sites. 

Currently, the DMMP approach for dioxins for dispersive sites is that interim dioxin values will 

rely on comparison to a nearby reference site.  The values will be site and project specific with 

no change for Grays Harbor.  Initial stakeholder reactions to the interim approach included 

concern that the feasibility of navigation dredging could be significantly impacted and concern 

that an appropriately conservative approach be used.   The Dioxin Stakeholder Workshops are 

being organized by DMMP to get broad stakeholder input, to identify and explore options for 

dioxin.  The expected output of workshops will be recommendations to management 

incorporating public feedback.  Agency management (Ecology/Corps/EPA/DNR) will participate 

in facilitated deliberation and decision making for proposed programmatic revisions.   She went 

over the details of the workshops including a questionnaire to request input, the anticipated level 

of participation for workshops, open technical workshops for stakeholder input on background 

and risk-based approaches, and government-to-government meetings with affected Tribes. 

Stakeholders they have identified include Ports, Navy, Coast Guard, marinas and others with 

dredging needs as well as tribes (fishers and subsistence consumers), local government agencies, 

public and environmental groups, commercial and recreational fishers, and State/Federal 

agencies (including RSET).   She said that the initial issues include background versus risk 

approaches; improvements on a risk-based approach; site-specific versus area background 

approaches; the use of reference, rural, or urban background levels approaches for dispersive 

versus non-dispersive disposal sites;  and evaluating acceptable adverse effects at non-dispersive 

sites.   

She explained that workshop input will be summarized and an analysis of the issues will be 

performed.  The data will be used to provide recommendations to management and to support a 

decision for proposed evaluation framework on dioxin in dredged sediments.  The proposed 

evaluation framework will undergo a SMARM or SMARM-like process for approval at or before 

SMARM 2008.  
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In conclusion, Dr. Inouye introduced Kate Snider, of Floyd Snider, who provided information on 

the DMMO website and timing for the workshops.     Kate Snider covered the logistics of the 

public workshops and said she hopes for stakeholder input, adding that this relates integrally 

with PSI.  A questionnaire is the first step in the process and has been sent to the SMARM list of 

attendees from last year. Also included in the mailing were Ports members, the marina 

community, and dredging association members and contractors.  Yellow cards at the back of the 

room include a copy of the notice.  Responses are needed by May 31. 

The DMMO web portal also provides access to the questionnaire.  She emphasized that this will 

not be the only opportunity for input.  This step is more of a survey of interested parties.  There 

will be a formal public meeting (like SMARM or part of SMARM 2008).  Ms. Snider said that 

there are site-specific interim processes in place in the meantime to avoid delays in current 

projects.   

Questions/Comments 

Comment:  Theresa Michelsen, Avocet, commented that tissue levels at the Rainier site were low 

because they were from a reference area. Sediment levels were also low. Both were lower than 

Puget Sound.   The differences illustrate that different levels are present for reference, rural, 

background, and dispersive sites.  As chair of bioaccumulation group for RSET, she mentioned 

the Interim SEF and the process for developing bioaccumulation reference area criteria.  She 

emphasized that this is still in draft form.   She encouraged the attendees to participate in RSET 

if they were interested in bioaccumulation issues with dioxin or other chemicals.  Their report 

should be final by SMARM 2008. 

Comment:  Kate Snider added that there is some overlap between PSI and RSET so coordination 

in these areas is important.  

Slides 

PP10.1 Status Report on Dioxin Stakeholders Workshops 

PP10.2 Project and Status 

PP10.3 Purpose of Workshops 

PP10.4 Navigation Dredging 
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PP10.5 Dioxin Overview 

PP10.6 DMMP and Dioxins (1991-2006) 

PP10.7 DMMP and Dioxins (2006) 

PP10.8 DMMP and Dioxins (2006) (continued) 

PP10.9 DMMP and Dioxins (2006) (continued) 

PP10.10 Initial Stakeholder Reactions to Interim Approach 

PP10.11 Dioxin Stakeholder Workshops 

PP10.12 Dioxin Stakeholder Workshops (continued) 

PP10.13 Identified Stakeholders 

PP10.14 Initial Issues and Options 

PP10.15 Workshop Outcomes 

PP10.16 Web links and Next Steps 

PP10.17 Web links and Next Steps (continued) 

 

Wayne Wagner once again announced that the schedule would be further modified and 

introduced Tom Gries.  

 

11. Can Sediment Profile Imaging surveys streamline cleanup investigations? (Tom Gries, 

Ecology). 

Tom Gries began by acknowledging his co-authors at Ecology and at Germano and Associates 

and TerraStat Consulting Group. He explained that his role during the past year has been 

research-oriented rather than regulatory  (DMMP projects or sediment cleanup sites).  The goal 

of his recent work has been to see if sediment profile imaging (SPI) technology-primarily used 

for monitoring disposal sites,  dredged material, or cap placement –might also be used to speed 

up the cleanup process. SPI technology had not been used at cleanup sites to evaluate the degree 

of impairment of benthic infaunal communities. 

Mr. Gries listed his project goals to determine if SPI can predict sediment quality, to supplement 

existing data at two different sites, to identify benthic communities that are most likely to be 

impaired, and to characterize ‘baseline’ conditions using SPI parameters.  Two very different 
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areas were selected for study – the lower two-thirds of the Lower Duwamish Waterway (LDW) 

and the Port Gamble wood waste site. SPI and sediment quality surveys were conducted at both 

sites in areas of relatively constant salinity, temperature, and depth.  

LDW SPI results alone showed generally oxic bioturbated sediment with epifauna and evidence 

of deep-dwelling infauna. Port Gamble imagery showed silts and fine sand combined with wood 

waste at the surface, fewer observable organisms and less bioturbation. 

Mr. Gries described the cluster analysis and multidimensional scaling (MDS) that indicated 

relationships between station groups identified by SPI parameters, and station clusters defined by 

benthic community results. He used discriminant analysis to identify SPI and other parameters 

contributing to the differences between benthic community station groups. Regression trees 

based only on SPI and conventional results were also able to accurately classify stations into 

different benthic groups identified by cluster analysis and MDS (Slide 11.11).   

Mr. Gries concluded that the SPI surveys provided good quality data to identify SPI - sediment 

quality relationships, fill data gaps, identify potential impairment, and possible ‘baseline’ 

conditions. But he also said there was no ‘silver bullet’ – there were few strong correlations 

between SPI or conventional parameters and sediment quality indicators.  Multiple variables 

were essential for describing and explaining differences between benthic communities.  His 

recommendations included conducting SPI surveys more frequently as part of cleanup 

investigations. Results could be used to characterize sediment sediment  structure and stability, 

benthic habitats and communities, and areas and types of  severe disturbance.  He suggested 

using SPI results to predict some conventional sediment parameters and as an indicator of 

benthic community structure and function, independent of other benthic risk assessment.  He 

cautioned against over-interpreting SPI results – they do not appear to predict unacceptable 

adverse benthic community effects as defined by the SMS rule.  He also noted exceptions in the 

literature regarding the correct identification of severely disturbed areas using SPI results.   The 

greatest value of SPI for cleanup investigations, he concluded, may be in early identification of a 

footprint for intensive and costly sediment sampling and analysis. Finally, he suggested that 

regulators consider using the “latest science” policy e.g., the SPI line of evidence and more 

indicators of benthic community health, to their advantage.   
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Questions/Comments 

Question: Ann Fitzpatrick, RETEC, asked when the report would be available, and would 

sediment transport modeling from the results be possible? 

Response:  Tom Gries, Ecology, said that a draft would be available at the end of May.   He said 

that while reviewing results it occurred to him that there could be a strong link between SPI 

results and sediment transport modeling results. 

Post meeting note.  Mr. Gries final reports are available at the following Ecology web site: 

www.ecy.wa.gov/biblio/eap.html. 

.  

Slides 

PP11.1 Can Sediment Profile Imaging surveys streamline cleanup investigations? 

PP11.2 Acknowledgments 

PP11.3 What is SPI? 

PP11.4 Uses of SPI 

PP11.5 Project Goals 

PP11.6 Approach and Study Design 

PP11.7 (maps) 

PP11.8 Sequenced SPI, Sediment Quality Surveys 

PP11.9 (photo) 

PP11.10 SPI Data 

PP11.11 Analysis 

PP11.12 Results – Contrasting Study Sites 

PP11.13 Results – Cluster Analysis 

PP11.14 Results – Cluster Analysis (continued) 

PP11.15 Discriminant Analysis 

PP11.16 Results 

PP11.17 Conclusions 
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PP11.18 Recommendations 

PP11.19 Recommendations (continued) 

PP11.20 Acknowledgments 

PP11.21 Backup Slides 

PP11.22 (graph) 

PP11.23 (graph) 

PP11.24 Methods 

PP11.25 Analysis - Correlation 

PP11.26 Analysis - Regression 

PP11.27 Results – Classification Trees 

PP11.28 Study Costs (per sample) 

 

12. SEDQUAL Redevelopment Updates (Nagesha Kannadaguli, Ecology). 

Nagesha Kannadaguli introduced himself and began by explaining the title change from 

SEDQUAL to EIM, saying that the application can now be used to analyze sediment, upland, 

groundwater, and environmental data in a variety of ways.   

The “MyEIM” portal is a seamless integration of tools and a query builder for multiple 

comparisons to clean-up criteria.  Cross-media/matrix analysis is also possible, such as sediment 

data analysis that includes neighboring upland data points to identify possible nearby sources.  

Scenarios can be based on customized clean-up values.  Contours can be created and derived 

values can be calculated (such as toxic equivalency quotients [TEQ’s], various treatments of 

non-detect values, etc).  The units of measurement (UOM) have been expanded and are 

independent and comparable.  

The Internet Explorer 6 version includes centralized tools and data with real-time updates.   An 

account is required if users are not part of Ecology.   

Mr. Kannadaguli proceeded to give a tour of the “MyEIM” portal, demonstrating saved queries 

that included queries by depth, parameter, or dates.  He also demonstrated the map query 

interface.  The data values can then be compared to clean-up criteria or user-defined criteria.  

Various filters can be placed on multiple values, such as filtered by most recent date or 
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maximum value.  User-defined variables include assigned weighting factors.  Results can be 

mapped based on any of these criteria.  

Development is only half done for the bioassay portion of the application and will be similar to 

SEDQUAL functionality.   

EIM upload of data will have a few days lag time for data validation to occur.  They will also be 

working on a “sandbox” tool which will allow EIM tools to be used on personal datasets that 

don’t need to be uploaded and validated through the main EIM database.  

Update (July 23, 2007): Key partners of Department of Ecology will be able to manage their own 

data in EIM, as a replacement for the “sandbox” tool.  Requirements for “own data management” 

will be scoped in fall 2007 in a follow on project of the MyEIM project. 

(An unidentified audience member asked what the schedule was).Mr. Kannadaguli said that 

testing is currently underway and will be on-going.  Chemistry should be complete by the 

beginning of June.  Bioassay will then need to be completed and tested.  There will be an internal 

release in June at which time they will gather feedback.  Internal training on the tools is planned 

and Phase 2 will begin in July or August.  

Questions/Comments 

Question: An unidentified audience member asked what support there would be for maintenance 

of criteria needed updating. 

Response: Mr. Kannadaguli answered that criteria are expected to be maintained but, if not, user-

defined criteria can always be used to match any updates.  

Question:  Michael Szerlog, EPA, asked whether exports to GIS would be possible. 

Response: Mr. Kannadaguli suggested he contact Ewan.  

Questions/Comments 

Wayne Wagner asked for final comments and questions. 
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Comment: David Kendall began the comment review by reading a comment card by Heather 

Trim, from People for Puget Sound, saying that any proposed dredging in a Superfund site 

should be handled within the context of the Superfund sampling strategy.  Superfund 

characterization is being hampered by the current process.   Dr. Kendall responded by saying that 

all comments will be formally addressed in the meeting minutes, including the DMMP versus 

CERCLA issue. He reminded audience members that they may clarify or add to comments by 

June 2.    

Comment: Tom Gries mentioned a clarification paper from 2005 SMARM 

(http://www.nws.usace.army.mil/PublicMenu/documents/DMMO/CleanupVsNavDredge-05.pdf) 

that called for coordination when devising Sampling and Analysis Plans for clean-up and 

navigation combination sites.   

Response:  David Kendall said that they would consider the broader, historical context of the 

issue.  

Response: Chance Asher added that a response to the MTCA state Superfund comments will also 

be included from Ecology.   

Slides 

PP12.1 Advanced Tools For Environmental Data Analysis 

PP12.2 Agenda 

PP12.3 Project Overview 

PP12.4 New in Phase I 

PP12.5 New in Future Phases 

PP12.6 MyEIM Portal 

PP12.7-12.12  EIM Details 

 

Wayne Wagner closed with a reminder that written comments would be accepted through June 2 

for SMS and DMMP issues. He thanked the audience for participating and Ecology for the 

refreshments.  

Meeting was Adjourned 
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ATTACHMENT 1: DMMP RESPONSE TO PUBLIC ISSUES 
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DMMP Response to Public Issues Raised at the 2007 SMARM 
1. Comment: Characterization of sediments associated with navigation or new-work dredging 
that is proposed to occur within a Superfund Site should be similar (in frequency and depth 
resolution) to that typically required by Superfund (e.g., 0-10 cm surface and 1-ft intervals for 
subsurface) (Heather Trim, People for Puget Sound). One rationale for this approach would be to 
preserve the integrity of sediment data that may be critical in source identification (e.g., near 
outfalls). 
 

Response: In recent years, both DMMP and cleanup staff have found it increasingly difficult to 
distinguish whether a dredging project is being conducted for the purpose of navigation, cleanup 
or both. The DMMP has taken several steps coordinate its decisions with cleanup programs in an 
attempt to address the discrepancies between sampling/testing performed to determine suitability 
under the DMMP approach versus that done for purposes of cleanup. However, it is clear from 
the concern raised during this year’s SMARM that the DMMP agencies need to make the 
ongoing coordination between DMMP and CERCLA / MTCA more transparent in our suitability 
determinations and other testing documentation.   
 
At the 2005 SMARM, the DMMP presented a clarification paper 
(http://www.nws.usace.army.mil/PublicMenu/documents/DMMO/CleanupVsNavDredge-05.pdf) providing general 
guidance on how to determine whether or not an evaluation of sediment quality should be 
conducted a) under the DMMP using its guidelines, b) under a cleanup authority, e.g., CERCLA 
or MTCA/SMS, using different requirements and guidance, or c) under both types of sediment 
management programs using a combination of guidelines and requirements.  The intent of this 
clarification paper was to provide a clear justification for coordinating data collection and 
evaluation between DMMP and clean-up programs.   
 

Since 2002, there has also been a Standard Operation Procedure (SOP) between the COE and 
EPA which requires the COE to ascertain whether in-water work proposed for COE permitting 
could affect a current Superfund site.  This SOP establishes a formal coordination process 
between the COE and Superfund and requires EPA’s written concurrence prior to issuing any 
permits or letters of permission for projects located within Superfund sites.  The SOP also 
requires the COE to provide the same notification to the DMMO for their review when the work 
involves any dredging.  Possible Superfund responses can vary from “no objection” to “requiring 
special conditions to the permit” to requesting that the COE not permit the proposed activity and 
that it be covered under the remedial action. 
 

In the case of the Port of Seattle Terminal 30 Dredging Project, the DMMP agencies reviewed all 
of the previous dredging history and testing results (including that performed under Superfund) 
prior to approving the sampling and analysis plan for this project. Previous dredging events in 
mid-1980s (prior to CERCLA site designation) removed approximately 100,000 cy of 
contaminated sediments along the entire T30 pier face down to the native sediment contact layer 
(Doug Hotchkiss, Port of Seattle, personal communication). Subsequent testing conducted in the 
Terminal 30 dredging area in 1998 demonstrated low levels of contamination within the T30 
dredging area with all material suitable for unconfined-open water disposal.  Furthermore, all the 
surface material retested in 2006 confirmed the suitability of material previously found suitable 
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in 1998.  On the basis of this data review, the entire T30 dredging footprint was found to be 
suitable under DMMP open-water disposal guidelines.  Superfund reviewed and agreed with the 
DMMP suitability determination, and will require a post-dredge characterization of the top 10 
cm of the newly exposed sediment surface for comparison with Sediment Management 
Standards criteria. 
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ATTACHMENT 3: LIST OF ATTENDEES 



Last Name First Name Affiliation Phone Email 
Adolphson Pete Ecology 360-407-7557 pado461@ecy.wa.gov 

Andersen Hellie WindWard Enviornmental 206-577-1287 hellea@windwardl-ww.com 

Asher Chance Ecology 360-407-6914 cash461@ecy.wa.gov 

Averill Dan 
WA State Dept of Natural 
Resources 360-902-1676 daniel.averill@wadnr.gov 

Babcock Steve Corps  206-764-3651 steven.d.babcock@usace.army.mil 

Benson Ted Ecology 360-407-6683 tben461@ecy.wa.gov 

Bergmann Karen Nautilus Env.  253-927-4296 karen@nautilusenvironmental.com 

Bergquist Berit WindWard Enviornmental 206-577-1291 beritb@windwardenv.com 

Berlin Dan RETEC 206-624-9349 dberlin@retec.com 

Boorse Howard CAS 360-430-7733 hboorse@caslab.com 

Brenner Robert Port of Tacoma USA 253-592-6704 rbrenner@portoftacoma.com 

Brooks Rebekah Landau Associates 425-329-0271 rbrooks@landauinc.com 

Brostoff Bill Corps/SF Dist 415-503-6867 William.n.brostoff@usace.army.mil 

Brown Sharon R. Ecology 360-407-6919 sbro461@ecology.wa.gov 

Carlton Kim M Integral 360-756-9296 kmagruder@integral-corp.com 

Carscadden Reid Integral 206-957-0343 rcarscadden@integral-corp.com 

Casteel Gina Ecology 360-407-7394 gcas461@ecy.wa.gov 

Chartrand Allan Parsons 206-494-3107 allan.chartrand@parsons.com 

Cumberland Howard CH2MHILL 503-961-2396 Howard.Cumberland@CH2M.com 

DeJesus Kathryn Ecology 360-407-7242 kbco461@ecy.wa.gov 

Dzinbal Sarah DNR 360-902-1584 sarah.d.dzinbal@wadnr.gov 

Eckman Sheila EPA 206-553-0455 eckman.sheila@epa.gov 

Eickhoff Curtis Cantest Ltd 604-224-4331 ceickhoff@cantest.com 

England Victoria Geo Engineers 206-920-8307 vengland@geoengineers.com 

Felleman Fred FOE 206-783-6676 felleman@comcast.net 

Fisher Sally Geo Engineers  253-383-4940 sfisher@geoengineers.com 

Fitzgerald Susan Integral 206-957-0352 sfitzgerald@integral.corp.com 
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Fitzpatrick Anne The RETEC Group 206-624-9349 afitzpatrick@retec.com 

Fox David Corps 206-764-6083 David.f.fox@usace.army.mil 

Freedman Jonathan EPA 206-553-0266 Freedman.jonathan@epa.gov 

Goff Maureen SAIC 425-482-3329 goffm@saic.com 

Gries Tom Ecology/EAP 360-407-6327 tgri461@ecy.wa.gov 

Hammermeister Tim SAIC 425-482-3306 tim.j.hammermeister@saic.com 

Hansen John WA DNR 360-902-1109 john.hansen@dnr.wa.gov 

Helland Brad Ecology 425-649-7138 bhel461@ecy.wa.gov 

Herzog John Geo Engineers 206-239-3252 jherzog@geoengineers.com 

Hester Brian Weston Solutions 360-297-5218 brian.hester@westonsolutions.com 

Hoffman Erika EPA  360-753-9540 hoffman.erika@EPAmail.epa.gov 

Hotchkiss Doug Port of Seattle  206-7283192  Hotchkiss.D@portseattle.org 

Hicks John ERRG 206-4233-7784 jhicks@errg.net 

Hill  Burney EPA-RID 206-553-1761 hill.burney@epa.gov 

Hiltner Alison EPA 206-553-2140 hiltner.allison@epa.gov 

Houcks Christian ENSR AECOM 206-624-9349 x235 CHouck@retec.com 

Inouye Laura Ecy 360-407-6165 lino461@ecy.wa.gov 

Jenkins Pam Port of Tacoma USA 253-428-8659 pjenkins@portoftacoma.com 

Johnson Eric D WPPA 360-943-0760 ericj@washingtonports.org 

Kannadaguli Nagesha Ecology 360-407-7214 nkan461@ecy.wa.gov 

Kendall David COE/DMMO 206-764-3768 david.r.kendall@usace.army.mil 

Kreps Kathy Sever Trent STL 253-922-2310 kkreps@stl-inc.com 

Lee Fu'Shin Ecology 360-407-6237 flee461@ecy.wa.gov 

Leon Peter Parametrix  253-501-5201 pleon@parametrix.com 

Maclachlan Kevin Ecology 360-407-6793 kmac461@ecy.wa.gov 

Malek John Parametrix 253-601-1069 Jmalek@parametrix.com 

Martin Steve Jones & Stokes 425-893-6431 sgmartin@jsanet.com 

Massingale Jessie Floyd/Snider 206-292-2078 jessie.massingale@floydsnider.com 

McCormick Michael (Col.) Corps 206-764-3690 Michael.mccormick.col.@usace.army.mil 
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McGinnis Roger Hart Crowser 206-324-9530 roger.mcginnis@hartcrowser.com 

McMillan Russ Ecology 360-407-7536 rmcm461@ecy.wa.gov 

Mercuri Joyce Ecology 360-407-6260 jmer461@ecy.wa.gov 

Michelsen Teresa Avocet 253-693-5136 teresa@avocetconsulting.com 

Miller Patricia USACE 206-764-6908 patricia.r.miller@usace.army.mil 

Mitchell Dave Analytical Resources 206-695-6205 davem@arilabs.com 

Musgrove Nancy MER 206-784-5262 m.eir@attglobal.net 

Nakayama John SAIC 425-482-3313 nakayamaj@saic.com 

O'Haleck Shandra NMFS 360-753-9533 sohaleck@noaa.gov 

Ott Nicole ENSR-RETEC 206-624-9349 Nott@retec.com 

Parkin Rick EPA 206-553-8574 parkin.richard@epa.gov 

Peudows Jim Ecy 360-407-7177 Jpeu461@ecy.wa.gov 

Pischer Dave Landau 425-778-0907 dpisher@landauinc.com 

Powell Darla Waste Management 206-715-3414 dpowell@wm.com 

Pressley Helen Ecology 360-407-6076 hpre461@ecy.wa.gov 

Roesler Amber Geo Engineers 503-624-9274 aroesler@geoengineers.com 

Rude Pete  City of Seattle 206-733-99174 pete.rude@seattle.gov 

Rummel Bruce Pentec Enviornmental 425-775-4682 bruce.rummel@pentecenv.com 

Shaw Mike Port of Tacoma   253-383-5841 mshaw@portoftacoma.com 

Singleton Stacie Ecology 360-407-6264 ssin461@ecy.wa.gov 

Snider Kate Floyd Snider  206-292-2078 kate.snider@floydsnider.com 

Starr Jessie ABBL 503-449-0778 jesse.starr@arcadis.us.com 

Stern Jeff King County DNRP 206-263-7667 jeff.stern@metrokc.gov 

Sternberg Dave Ecy 360-329-3192 dast461@ecy.wa.gov 

Stirling Stephanie COE 503-806-6614 stephanie.k.stirling@usace.army.mil 

Stott Tom Coast Guard 206-220-7360 timothy.w.stott@uscg.mil 

Szerlog Michael EPA 206-553-0279 szerlog.michael@epa.gov 

Trim Heather People for Puget Sound 206-382-7007 htrim@pugetsound.org 

Uhrich Ann COE 206-764-6748 ann.r.uhrich@usace.army.mil 
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Wakeman John USACE 206-714-3430 john.s.wakeman@usace.army.mil 

Wasson Courtney DNR 360-902-1083 cwas490@wadnr.gov 

Williams Bill Newfields 360-204-1388 bwilliams@newfields.com 

Williston Debra King County DNRP 206-263-6540 debra.williston@metrokc.gov 

Winkler Jessie Corps 206-764-5528 jessica.g.winkler@usace.army.mil 

Word Jay Weston 360-297-5194 jay.word@westonsolutions.com 

Word Jack Weston 360-297-5217 jack.word@westonsolutions.com 

Yang Grant Ecology 206-649-7126 gyan461@ecy.wa.gov 
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ATTACHMENT 4: POWERPOINT SLIDES FOR EACH SMARM 

SPEAKER 

 



19th SEDIMENT MANAGEMENT 
ANNUAL REVIEW MEETING

19th Year of Program 
Implementation

May 2, 2007

Wayne Wagner, Seattle District
Meeting Moderator

2007 SMARM

Jointly Sponsored  by the Dredged Material 
Management Program (DMMP) and the 
Sediment Management Standards (SMS) 
Program

Moderated by the Corps of Engineers             
(Lead DMMP agency)

Hosted by Seattle District, Corps of 
Engineers

midkiffr
Text Box
0.1

midkiffr
Text Box
0.2



MEETING OBJECTIVES 
AND PURPOSE

Obtain public input on proposed changes to the 
DMMP Management Plans through Issue 
Papers and Clarification Papers.  

Discuss disposal site management actions and 
changes.

Summary of Ecology Cleanup Activities

Summary of EPA Regional Cleanup Activities

MEETING OBJECTIVES AND PURPOSE
(continued)

Review recent past project testing activities, and 
Obtain public input on proposed changes to the 
DMMP.

Presentation and discussion of Public Issue 
Papers.

Comments and discussion on Status Reports of 
ongoing actions of DMMP and SMS Program.

midkiffr
Text Box
0.3

midkiffr
Text Box
0.4



Summary and Closing

Public Issues Summary: Written comments 
may be submitted on the SMARM proceedings, but 
must be submitted to the DMMP agencies by June 
2, 2007 for consideration.

SMS Issues Summary: Written comments 
on SMS issues presented at SMARM may be 
submitted to SMS for consideration until June 2, 
2007.
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SEDIMENT MANAGEMENT SEDIMENT MANAGEMENT 
ANNUAL REVIEW MEETINGANNUAL REVIEW MEETING

Dredging Year 2007Dredging Year 2007

DMMP Testing ActivitiesDMMP Testing Activities

David FoxDavid Fox

U.S. Army Corps of EngineersU.S. Army Corps of Engineers

May 2, 2007May 2, 2007

Dredging Year 2007Dredging Year 2007
DefinitionDefinition

June 16, 2006June 16, 2006

toto

June 15, 2007June 15, 2007
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DMMPDMMP
Testing ProceduresTesting Procedures

•• Chemical testingChemical testing
–– Standard suite of chemicals of concernStandard suite of chemicals of concern

–– COCs in limited areas COCs in limited areas –– e.g. dioxins and TBTe.g. dioxins and TBT

–– Screening levels and bioaccumulation triggersScreening levels and bioaccumulation triggers

•• Acute and sublethal bioassaysAcute and sublethal bioassays

•• BioaccumulationBioaccumulation

Suitability DeterminationSuitability Determination

• Memorandum for Record

• Summary of sampling and testing activities

• Documents the suitability of dredged 

material for open-water disposal or 

beneficial use

• Signed by all DMMP agencies
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Recency GuidelineRecency Guideline

•• The length of time for which testing results The length of time for which testing results 

will be considered representative of the will be considered representative of the 

area to be dredgedarea to be dredged

•• RankingRanking--dependentdependent

•• Extensions, typically of one year, are Extensions, typically of one year, are 

granted on a casegranted on a case--byby--case basiscase basis

Dredging Year 2007Dredging Year 2007
Project SummaryProject Summary

•• 30 projects 30 projects 

•• 14 suitability determinations (SD)14 suitability determinations (SD)

•• 3 recency extensions3 recency extensions

•• 13 on13 on--going projectsgoing projects
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Dredging Year 2007Dredging Year 2007
Volume SummaryVolume Summary

4,408,9584,408,958TotalTotal

3,093,8683,093,868OnOn--goinggoing

284,000284,000Recency extensionsRecency extensions

1,031,0901,031,090SD completedSD completed

Volume (cubic Volume (cubic ydsyds))Project StatusProject Status

•• 10 new and 4 supplemental 10 new and 4 supplemental SDsSDs

•• 2 no2 no--test projectstest projects

•• 3 projects required bioassays3 projects required bioassays

•• no bioaccumulation testing this yearno bioaccumulation testing this year

•• 4 projects with unsuitable material, 4 projects with unsuitable material, 
totaling 260,334 cy (25.2 %)totaling 260,334 cy (25.2 %)

Dredging Year 2007Dredging Year 2007
Suitability DeterminationsSuitability Determinations
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Dredging Year 2007Dredging Year 2007
SD: Unsuitable MaterialSD: Unsuitable Material

riprip--raprap2,1002,100Port of Seattle T91Port of Seattle T91

DDTDDT10,00010,000Beebe CreekBeebe Creek

no bioassaysno bioassays10,00010,000Haug ChannelHaug Channel

dioxindioxin238,234238,234Port of OlympiaPort of Olympia

ReasonReason
Unsuitable Unsuitable 

Volume (cy)Volume (cy)ProjectProject

Dredging Year 2007Dredging Year 2007
SD: Large projectsSD: Large projects

206,000206,000Oak Harbor MarinaOak Harbor Marina

458,734458,734
Port of Olympia/Port of Olympia/

Federal Navigation Federal Navigation 
ChannelChannel

Volume (cy)Volume (cy)ProjectProject
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Dredging Year 2007Dredging Year 2007
Large onLarge on--going projectsgoing projects

1,000,0001,000,000Port of Tacoma East BlairPort of Tacoma East Blair

156,800156,800Semiahmoo MarinaSemiahmoo Marina

1,750,0001,750,000Grays Harbor O&MGrays Harbor O&M

Volume (cy)Volume (cy)ProjectProject

Dioxin TestingDioxin Testing

•• Required for projects near current or Required for projects near current or 
historical sources:historical sources:

chlorchlor--oxide bleach process pulp mills (CO PM)oxide bleach process pulp mills (CO PM)

chlorchlor--alkali or chlorinated solvent alkali or chlorinated solvent 
manufacturing plants (CA/CS MP)manufacturing plants (CA/CS MP)

former wood treatment sites (WT)former wood treatment sites (WT)

phenoxy herbicide use and handlingphenoxy herbicide use and handling

areas with high PCB concentrationsareas with high PCB concentrations
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Dredging Year 2007Dredging Year 2007
Dioxin TestingDioxin Testing

CO PMCO PMPort of Bellingham Gate 3Port of Bellingham Gate 3
CO PMCO PMPort of Bellingham I & JPort of Bellingham I & J

CO PMCO PMGeorgiaGeorgia--Pacific Camas SloughPacific Camas Slough
WTWTPort of Olympia/USACE O&MPort of Olympia/USACE O&M

WTWTPort of Olympia East MarinaPort of Olympia East Marina

CA/CS MPCA/CS MPPort of Tacoma East BlairPort of Tacoma East Blair

CO PMCO PMGrays Harbor O & MGrays Harbor O & M

CO PMCO PMPort of Anacortes North DockPort of Anacortes North Dock
Reason to BelieveReason to BelieveProjectProject

Current IssuesCurrent Issues

•• Dioxin evaluation frameworkDioxin evaluation framework

•• Freshwater guidelines (RSET)Freshwater guidelines (RSET)

•• PostPost--dredge testing dredge testing 
–– Projects with aggregateProjects with aggregate

–– Stabilized side slopesStabilized side slopes
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For more DMMP informationFor more DMMP information

http://http://www.nws.usace.army.milwww.nws.usace.army.mil

Click on Click on ““Dredged Material ManagementDredged Material Management””
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2006 Full 2006 Full 
Monitoring at Monitoring at 
the Port Gardner the Port Gardner 
PSDDA SitePSDDA Site

Presentation of Results Presentation of Results 
May 2, 2007May 2, 2007

Presentation AgendaPresentation Agenda

•• Review PSDDA Monitoring Review PSDDA Monitoring 
FrameworkFramework

•• 2006 Findings2006 Findings
•• Dioxin/Furan Results Dioxin/Furan Results ––

Dungeness Crab and Dungeness Crab and 
English SoleEnglish Sole

•• RecommendationsRecommendations
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PSDDA Monitoring FrameworkPSDDA Monitoring Framework

1.1. Does dredged material remain onsite?Does dredged material remain onsite?
2.2. Have biological effects conditions been Have biological effects conditions been 

exceeded?exceeded?
3.3. Any adverse effects to offsite Any adverse effects to offsite 

biological resources?biological resources?

Monitoring Plan Modifications Monitoring Plan Modifications 
Implemented in 2006Implemented in 2006

•• Sea Cucumber Sea Cucumber 
CollectionsCollections

•• Dioxin/Furan Analysis Dioxin/Furan Analysis 
of Sediments and of Sediments and 
TissuesTissues
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SVPS SurveySVPS Survey

•• Recent dredged Recent dredged 
material confined material confined 
within perimeterwithin perimeter

•• Dredged material Dredged material --
coarse to medium coarse to medium 
sand with woody sand with woody 
debrisdebris

•• Ambient sediments are Ambient sediments are 
waterwater--rich silt claysrich silt clays

PGP04/BPGP04/BPGS09/CPGS09/C

AmbientAmbientHistoric DMHistoric DM
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2006 Sediment Chemistry2006 Sediment Chemistry
•• Conventional ParametersConventional Parameters

–– Generally consistent among station types with Generally consistent among station types with 
exception to grain sizeexception to grain size

–– High percent fines (>90%) offsite, mean of High percent fines (>90%) offsite, mean of 
61% fines onsite61% fines onsite

•• MetalsMetals
–– Detected at all stations but below Detected at all stations but below SLsSLs

•• Organic CompoundsOrganic Compounds
–– Detected compounds found at low or trace Detected compounds found at low or trace 

levels, well below levels, well below SLsSLs
–– Benzoic acid detected for first time, below SL Benzoic acid detected for first time, below SL 

BCOCsBCOCs

•• List 1 and 2 List 1 and 2 
BCOCsBCOCs analyzedanalyzed

•• All detected All detected 
concentrations concentrations 
were below the were below the 
BTsBTs

midkiffr
Text Box
 2.7


midkiffr
Text Box
 2.8




•• 2005 WHO 2005 WHO TEFsTEFs
•• Lowest Lowest TEQsTEQs near near 

site center (PGZ06) site center (PGZ06) 
and Carr Inlet and Carr Inlet 
reference stationsreference stations

•• TEQ range similar TEQ range similar 
to Anderson/to Anderson/KetronKetron
valuesvalues

Dioxins/Furans in SedimentsDioxins/Furans in Sediments

0.370.479CR-23W

0.640.784CR-24

Carr Inlet Sediments (ng/kg DW)

1.813.34PGP09_10cm

1.864.09PGP08_10cm

1.834.02PGP07_10cm

2.015.18PGP01_10cm

1.703.14PGB09_10cm

1.783.64PGB01_10cm

2.004.53PGT15-A

2.054.33PGT13-A

1.944.61PGT11-A

--0.705PGZ06 (dupl.)

1.700.740PGZ06

1.492.01PGS08

1.602.59PGS04

Port Gardner Sediments (ng/kg DW)

TOC (%)Adjusted TEQ, 
ng/kg (0.5 x QL)Sample ID

Tissue ChemistryTissue Chemistry

•• MolpadiaMolpadia sea cucumbers sea cucumbers 
analyzed for analyzed for BCOCsBCOCs at at 
transect and benchmark transect and benchmark 
stations.stations.

•• All detected concentrations All detected concentrations 
were below the 1988 were below the 1988 
guidelines valuesguidelines values

•• Arsenic exceeded Arsenic exceeded TTLsTTLs, , 
but comparable to 1988 but comparable to 1988 
baseline concentrations.baseline concentrations.
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Dioxins/Furans in TissuesDioxins/Furans in Tissues

6.08 6.08 –– 10.910.975.7 75.7 –– 80.480.41.67 1.67 –– 2.772.77Crab Crab 
HepatopancreasHepatopancreas

0.40 0.40 –– 0.570.5778.9 78.9 –– 81.981.90.178 0.178 –– 0.1920.192Crab MeatCrab Meat

1.24 1.24 –– 1.441.4481.3 81.3 –– 81.881.80.278 0.278 –– 0.5730.573English SoleEnglish Sole

0.29 0.29 –– 0.440.4484.3 84.3 –– 87.087.00.351 0.351 –– 0.5970.597TravisiaTravisia
0.61 0.61 –– 1.001.0081.4 81.4 –– 88.088.00.093 0.093 –– 0.1640.164NephtysNephtys

% Lipids% Lipids% Moisture% MoistureAdjusted TEQ, Adjusted TEQ, 
ngng/kg (0.5 x QL) /kg (0.5 x QL) 

TissueTissue

BioassaysBioassays

•• DMMP bioassays conducted on three DMMP bioassays conducted on three 
onsite (PGZ06, PGS04, PGS08) and two onsite (PGZ06, PGS04, PGS08) and two 
Carr Inlet reference stations (CR23W, Carr Inlet reference stations (CR23W, 
CR24).CR24).

•• All bioassays passed DMMP evaluation All bioassays passed DMMP evaluation 
guidelines.guidelines.
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Benthic Community AnalysisBenthic Community Analysis

•• Benthic community analysis conducted Benthic community analysis conducted 
during 1988 baseline, 1990, and 2006during 1988 baseline, 1990, and 2006

•• In 1990, significant decrease in arthropods In 1990, significant decrease in arthropods 
and annelids due to regionand annelids due to region--wide changes wide changes 

•• In 2006, significant decrease in arthropods In 2006, significant decrease in arthropods 
and and molluscsmolluscs relative to baselinerelative to baseline
–– Compared to 1990, only Compared to 1990, only molluscmollusc reduction at reduction at 

farthest transect station (PGT15)farthest transect station (PGT15)

Evaluation of 2006 Monitoring DataEvaluation of 2006 Monitoring Data

•• Question 1: Does dredged material remain Question 1: Does dredged material remain 
onsite?onsite?

•• Question 2: Are biological effects Question 2: Are biological effects 
conditions exceeded?conditions exceeded?

•• Question 3: Adverse effects to offsite Question 3: Adverse effects to offsite 
biological resources?biological resources?
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RecommendationsRecommendations

•• Tissue Collection for Tissue Collection for 
Bioaccumulation Bioaccumulation 
StudiesStudies
–– Port Gardner study Port Gardner study 

showed that showed that infaunalinfaunal
organisms other than organisms other than 
MolpadiaMolpadia and and 
CompsomyaxCompsomyax can be can be 
collected for chemical collected for chemical 
testing. testing. 

RecommendationsRecommendations

•• Biological Resources Biological Resources 
at PGT15at PGT15
–– MolpadiaMolpadia abundance abundance 

appears to have appears to have 
decreaseddecreased

–– Decrease in Decrease in molluscsmolluscs
observed (relative to observed (relative to 
1988 and 1990)1988 and 1990)
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RecommendationsRecommendations

•• SVPS Survey ScheduleSVPS Survey Schedule
–– Should be soon after Should be soon after 

completion of disposal site completion of disposal site 
operationsoperations

–– Consistent with historical Consistent with historical 
practicespractices

–– Ensures that the recent Ensures that the recent 
DM footprint is clearly DM footprint is clearly 
delineateddelineated

RecommendationsRecommendations
•• Revised Approach for Benthic EvaluationRevised Approach for Benthic Evaluation

–– Temporal changes in benthic community structureTemporal changes in benthic community structure
–– Different box core processing methodsDifferent box core processing methods
–– Comparison to baseline (16 years at Port Gardner) may no Comparison to baseline (16 years at Port Gardner) may no 

longer be appropriatelonger be appropriate

•• Option: Comparison to BenchmarkOption: Comparison to Benchmark
–– Consistent with SMS Consistent with SMS 
–– Removes natural populationRemoves natural population

dynamicsdynamics
–– Consider analysis of 2006 PortConsider analysis of 2006 Port

Gardner benchmark samplesGardner benchmark samples
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Thank You.Thank You.
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Sediment Management Sediment Management 
Annual Review MeetingAnnual Review Meeting

Washington Department Washington Department 
of Ecologyof Ecology

Toxics Cleanup ProgramToxics Cleanup Program
Chance AsherChance Asher

Sediment Management Sediment Management 
UpdatesUpdates

CleanupCleanup

Source ControlSource Control

StandardsStandards
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New StaffNew Staff –– TCP HQTCP HQ

Russ McMillanRuss McMillan Kevin MacLachlanKevin MacLachlan

CleanupCleanup

Puget Sound InitiativePuget Sound Initiative

––Aquatic cleanup areasAquatic cleanup areas

––Streamline cleanup processStreamline cleanup process
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Puget Sound InitiativePuget Sound Initiative

2005 2005 -- 07 planning07 planning

Cleanup by 2020Cleanup by 2020

Aquatic Upland pairsAquatic Upland pairs

Aquatic & Upland PSI ResourcesAquatic & Upland PSI Resources

AquaticAquatic: 2 new staff      : 2 new staff      UplandUpland: 6 new staff: 6 new staff

PSI Budget 

$4
$5 $4.7

$5.9

0

1

2

3
4

5

6

7

aquatic upland

M
ill

io
ns

 $

2006
2007-2009
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PSI PSI –– Aquatic Cleanup AreasAquatic Cleanup Areas
1. Padilla Bay / Fidalgo 
Bay*

2. Port Gardner 
/Snohomish River 
Estuary

3. Port Gamble*

4. Lower Duwamish *

5. Dumas Bay*

6. Budd Inlet*

7. Oakland Bay

8. Port Angeles Harbor 

4

1

2

7
6

3

8

5

PSI PSI -- Streamlining CleanupStreamlining Cleanup

Geographic Geographic 
approachapproach

Provide Provide 
leadershipleadership

Conduct parallel Conduct parallel 
phases of phases of 
cleanupcleanup

Bay wide Bay wide 
sediment sediment 
characterizationcharacterization
Engage Engage 
stakeholders stakeholders 
earlyearly
Increased Increased 
fundingfunding
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PSIPSI-- Fidalgo and Padilla BaysFidalgo and Padilla Bays

Support important Support important 
natural resources natural resources 

Highly productive Highly productive 
habitathabitat

Declining eelgrass Declining eelgrass 
bedsbeds

PSIPSI-- Fidalgo and Padilla BaysFidalgo and Padilla Bays

Bay wide Bay wide 
Sediment Sediment 
StudyStudy
Whitmarsh Whitmarsh 
LandfillLandfill
Port of Port of 
Anacortes Anacortes 
sites (5)sites (5)
MJB MJB 
PropertiesProperties
Custom Custom 
PlywoodPlywood
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PSIPSI-- Fidalgo and Padilla BaysFidalgo and Padilla Bays

Sandra Caldwell, Project CoordinatorSandra Caldwell, Project Coordinator

Ted Benson/Russ McMillan, Sediment Ted Benson/Russ McMillan, Sediment 
SpecialistsSpecialists

Port Gamble BayPort Gamble Bay

Point Julia 1870
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Port Gamble BayPort Gamble Bay
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Dredge Area

Port Gamble CleanupPort Gamble Cleanup
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Potential Upland ReusePotential Upland Reuse

Varying DimensionsVarying Dimensions
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Water Catch BasinWater Catch Basin

PSI PSI -- Port Gamble BayPort Gamble Bay

Kevin MacLachlan Kevin MacLachlan –– Site ManagerSite Manager

Russ McMillan Russ McMillan –– Technical SupportTechnical Support
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Budd InletBudd Inlet

Elevated levels of dioxins foundElevated levels of dioxins found

Higher levels near outfalls and berthsHigher levels near outfalls and berths

Sediment characterization conducted Sediment characterization conducted 

South Inlet surface samplesSouth Inlet surface samples
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South Inlet core samplesSouth Inlet core samples

South Inlet tissue samplesSouth Inlet tissue samples
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Capitol Lake surface samplesCapitol Lake surface samples

PSI PSI –– Budd InletBudd Inlet

Rebecca Lawson Rebecca Lawson –– Site ManagerSite Manager
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Source ControlSource Control

Puget Sound InitiativePuget Sound Initiative

Cooperative approach with the Water Cooperative approach with the Water 
Quality ProgramQuality Program

2006 303(d) Policy2006 303(d) Policy

Urban Waters InitiativeUrban Waters Initiative

Puget Sound InitiativePuget Sound Initiative

Aquatic Aquatic -- upland pair focusupland pair focus

Lower Duwamish Lower Duwamish –– 3 new Source 3 new Source 
Control staff at NWROControl staff at NWRO
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Cooperative ApproachCooperative Approach

SMS requirementsSMS requirements

Working with WQP on NDPES Working with WQP on NDPES 
permitted dischargers permitted dischargers 

MOUMOU

Permit WriterPermit Writer’’s Manuals Manual

303(d) Policy303(d) Policy

Water Quality Program Policy 1Water Quality Program Policy 1--11: 11: 
Assessment of Water Quality for the Assessment of Water Quality for the 
Clean Water Act Section Clean Water Act Section 303(d)303(d) and and 
305(b) Integrated Report305(b) Integrated Report

Harmonize w/ Sediment Management Harmonize w/ Sediment Management 
StandardsStandards

Recontamination/source control toolRecontamination/source control tool
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UWI Lower DuwamishUWI Lower Duwamish
•> 80% impervious 
surface
•NPDES permitted 
wastewater/stormwater/
CSO’s
•5.5 mile Superfund site
•Upland Cleanup sites
•Regulated hazardous 
waste generators
•Potential hazardous 
waste generators
•Potential contaminant 
sources
•UWI – assess these 
facilities

Federal Facilities Federal Facilities –– Puget Puget 
Sound Naval ShipyardSound Naval Shipyard

2007 Monitoring2007 Monitoring
Area Weighted Average (AWA) Area Weighted Average (AWA) 
calculated as the geometric meancalculated as the geometric mean
Intended goals were 4.7 mg/kg, OC Intended goals were 4.7 mg/kg, OC 
in 2003, and 3 mg/kg in 2014in 2003, and 3 mg/kg in 2014
–– 2003: PCB AWA was 6.7 mg/kg, OC2003: PCB AWA was 6.7 mg/kg, OC
–– 2005: PCB AWA was 6.1 mg/kg, OC2005: PCB AWA was 6.1 mg/kg, OC
Discussion on statistics currently Discussion on statistics currently 
underwayunderway
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Freshwater StandardsFreshwater Standards

Collaboration with RSET agenciesCollaboration with RSET agencies

Planning for reference area Planning for reference area 
characterizationcharacterization

Cleanup requirements Cleanup requirements –– MTCA five MTCA five 
year rule reviewyear rule review
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EPA Region 10 EPA Region 10 
SuperfundSuperfund

Sediment Cleanup Sediment Cleanup 
UpdateUpdate

Sediment Management Annual Review MeetingSediment Management Annual Review Meeting
May 2, 2007May 2, 2007

Sheila Sheila EckmanEckman, Unit Manager, Unit Manager
Office of Environmental CleanupOffice of Environmental Cleanup

EPA Region 10EPA Region 10

EPA Puget Sound PriorityEPA Puget Sound Priority

Puget Sound has been designated a regional and Puget Sound has been designated a regional and 
national priority by EPA.national priority by EPA.
EPA Region 10 has developed a Puget Sound EPA Region 10 has developed a Puget Sound 
Toxics Strategy.Toxics Strategy.
The overall goal for cleanup of contaminated The overall goal for cleanup of contaminated 
sediments is to clean up an additional 200 acres sediments is to clean up an additional 200 acres 
between 2006 and 2011.between 2006 and 2011.
This work will be coordinated with the This work will be coordinated with the 
GovernorGovernor’’s Puget Sound Initiative.s Puget Sound Initiative.
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EPA Superfund Cleanup Progress in EPA Superfund Cleanup Progress in 
Puget Sound to DatePuget Sound to Date

728 acres of contaminated sediment cleanup.728 acres of contaminated sediment cleanup.
3.8 million cubic yards of contaminated 3.8 million cubic yards of contaminated 
sediment removed.sediment removed.
11,315+ pilings removed.11,315+ pilings removed.
28,260 tons of debris removed.28,260 tons of debris removed.
223 acres capped.223 acres capped.
22 acres of enhanced natural recovery.22 acres of enhanced natural recovery.
77+ acres of habitat mitigation.77+ acres of habitat mitigation.

Update on Sediment Update on Sediment 
Cleanup ProjectsCleanup Projects
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Commencement Bay 2007Commencement Bay 2007--20082008

Complete investigation at Complete investigation at 
Occidental facility.Occidental facility.
Head of Head of HylebosHylebos and and TheaThea Foss Foss 
moving into longmoving into long--term O&M term O&M 
and monitoring.and monitoring.
Continued source control work.Continued source control work.
Continued monitoring, including Continued monitoring, including 
planning for bayplanning for bay--wide fish tissue wide fish tissue 
monitoring.monitoring.
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Puget Sound Cleanup ActivitiesPuget Sound Cleanup Activities

Other Puget Sound Superfund Cleanup SitesOther Puget Sound Superfund Cleanup Sites

Harbor Island/Elliot BayHarbor Island/Elliot Bay

East Waterway East Waterway -- Focused RI/FS to complete Focused RI/FS to complete 
cleanup.cleanup.
Lockheed West Seattle Lockheed West Seattle –– New to Superfund.  New to Superfund.  
Beginning RI/FS.Beginning RI/FS.
Sediment cleanup at Todd and Lockheed Sediment cleanup at Todd and Lockheed 
shipyards and PSR are complete.shipyards and PSR are complete.
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Lower Duwamish Waterway UpdateLower Duwamish Waterway Update

RI data collection complete.RI data collection complete.
Draft Human Health and Ecological Risk Draft Human Health and Ecological Risk 
Assessment Complete.Assessment Complete.
Moving into Feasibility Study.Moving into Feasibility Study.
Source control continues.Source control continues.
Final RI/FS expected 2009.Final RI/FS expected 2009.
TT--117 and Slip 4 Early Action sediment 117 and Slip 4 Early Action sediment 
cleanups delayed due to source concerns.cleanups delayed due to source concerns.
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Oregon Sediment ProjectsOregon Sediment Projects

Portland Harbor Portland Harbor -- RI/FS continues, two early RI/FS continues, two early 
action sites ongoing.  Contact:  Chip Humphrey action sites ongoing.  Contact:  Chip Humphrey 
(503)326(503)326--26782678
McCormick & Baxter McCormick & Baxter –– Construction complete, Construction complete, 
including sediment capping including sediment capping –– in monitoring in monitoring 
phase  Contact:  Nancy Harney (206)553phase  Contact:  Nancy Harney (206)553--66356635

National UpdateNational Update

National Academy of Science review of National Academy of Science review of 
sediment dredging at Superfund sites. sediment dredging at Superfund sites. 
http://www8.nationalacademies.org/cp/projecthttp://www8.nationalacademies.org/cp/project
view.aspx?key=347view.aspx?key=347
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EPA ContactsEPA Contacts

Sheila Eckman, Unit Manager, 206Sheila Eckman, Unit Manager, 206--553553--04550455
HylebosHylebos, Occidental , Occidental -- Jonathan Williams, 206Jonathan Williams, 206--553553--13691369
TheaThea Foss, TFoss, T--117 117 -- Piper Peterson Lee, 206Piper Peterson Lee, 206--553553--49514951
Middle Waterway, McCormick and Baxter Middle Waterway, McCormick and Baxter -- Nancy Harney, 206Nancy Harney, 206--
553553--66356635
Lockheed, Todd, Lockheed West Lockheed, Todd, Lockheed West -- Lynda Lynda PriddyPriddy, 206, 206--553553--19871987
PSR, Harbor Island, East Waterway PSR, Harbor Island, East Waterway –– Ravi Ravi SangaSanga, 206, 206--553553--40924092
Duwamish RI/FS Duwamish RI/FS -- Allison Allison HiltnerHiltner, 206, 206--553553--21402140
Slip 4 Slip 4 -- Karen Karen KeeleyKeeley, 206, 206--553553--21412141
Portland Harbor Portland Harbor –– Chip Humphrey, 503Chip Humphrey, 503--326326--26782678
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Regional Sediment Regional Sediment 
Evaluation Team (RSET)  Evaluation Team (RSET)  

Stephanie StirlingStephanie Stirling
Northwestern DivisionNorthwestern Division
USACEUSACE
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Interim Final Sediment Interim Final Sediment 
Evaluation FrameworkEvaluation Framework

Incorporation of public commentsIncorporation of public comments
Issued September 2006Issued September 2006
Continued agency reviewContinued agency review

SEFSEF PhilosophyPhilosophy

▼▼ Tiered testing approach to evaluating Tiered testing approach to evaluating 
sedimentssediments

▼▼ Comprehensive sampling and testing methods Comprehensive sampling and testing methods 
to adequately characterize sedimentto adequately characterize sediment

▼▼ SiteSite--specific flexibility based on geographic specific flexibility based on geographic 
and watershed issuesand watershed issues

▼▼ Consistent evaluation procedures to serve Consistent evaluation procedures to serve 
multiple agency objectivesmultiple agency objectives

▼▼ A mechanism to update the manualA mechanism to update the manual
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Agency Review and Agency Review and 
CommentComment

November/December 2006November/December 2006
Technical IssuesTechnical Issues
Policy IssuesPolicy Issues

Technical IssuesTechnical Issues

Freshwater sediment quality guidelinesFreshwater sediment quality guidelines
BioaccumulationBioaccumulation
Specific chemicals of concernSpecific chemicals of concern
–– TBT, PAHs, PCBs, DDTTBT, PAHs, PCBs, DDT
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Policy IssuesPolicy Issues

Exclusionary guidelinesExclusionary guidelines
No test volumesNo test volumes
Sampling intensity/Sampling intensity/DMMUsDMMUs

Interagency Cooperation Interagency Cooperation 
Plan (ICP)Plan (ICP)

Describes how each agency will use Describes how each agency will use 
the Sediment Evaluation Framework the Sediment Evaluation Framework 
during 2007during 2007
Outlines schedule for completing Outlines schedule for completing 
remaining tasksremaining tasks
Assigns agency lead for each task Assigns agency lead for each task 

midkiffr
Text Box
5a.7

midkiffr
Text Box
5a.8



““BETA TESTBETA TEST””

Portland Project Review GroupPortland Project Review Group
Use of SEF on projectUse of SEF on project--by project basis by project basis 
to determine testing requirementsto determine testing requirements
RSET interagency teamRSET interagency team
Consistency and predictabilityConsistency and predictability
Documentation of decisionsDocumentation of decisions

Project Review GroupProject Review Group

Refining processesRefining processes
Large number of projectsLarge number of projects
–– 48 separate projects, September 2006 to 48 separate projects, September 2006 to 

April 2007April 2007
SAP review, data reviewSAP review, data review
Decision documentsDecision documents

Use of technology to speed reviewsUse of technology to speed reviews
30 day review period30 day review period
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Next StepsNext Steps

Freshwater Sediment Values teamFreshwater Sediment Values team
Bioaccumulation SubcommitteeBioaccumulation Subcommittee
PAH SummitPAH Summit
Agency reviewAgency review
Public WorkshopsPublic Workshops
Updates and revisions to documentUpdates and revisions to document
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Freshwater Sediment Freshwater Sediment 
Quality GuidelinesQuality Guidelines

BackgroundBackground

One of RSETOne of RSET’’s objectivess objectives
Lack of freshwater values in existing Lack of freshwater values in existing 
dredging manualsdredging manuals
Existing state reports:Existing state reports:
–– DEQDEQ’’s Freshwater Sediment SLVs (2001)s Freshwater Sediment SLVs (2001)
–– WDOEWDOE’’s Freshwater SQVs (2003,2003)s Freshwater SQVs (2003,2003)
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Concerns with SEF Concerns with SEF 
Freshwater GuidelinesFreshwater Guidelines

Methodology (floating percentile vs. Methodology (floating percentile vs. 
AET vs. linear regression)AET vs. linear regression)
Lack of chronic endpointsLack of chronic endpoints
Inclusion of new data sets (Portland Inclusion of new data sets (Portland 
Harbor, Bunker Hill)Harbor, Bunker Hill)
Protection of ESA speciesProtection of ESA species
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Freshwater SQG GroupFreshwater SQG Group

StateState--led effortled effort
Linked to RSET and SEFLinked to RSET and SEF
Management and technical teamsManagement and technical teams
RSET partners participatingRSET partners participating
Schedule through January 2008Schedule through January 2008

Technical Team TasksTechnical Team Tasks

Incorporate new data setsIncorporate new data sets
Evaluate how to input PAH dataEvaluate how to input PAH data
Agree on data treatmentAgree on data treatment
–– NonNon--detects, hit nodetects, hit no--hit definitions etc.hit definitions etc.

Identify questions to be answered by Identify questions to be answered by 
trial SQG runstrial SQG runs
Finalize computation methodologyFinalize computation methodology
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Tasks (continued)Tasks (continued)

Agree on reliability parametersAgree on reliability parameters
Conduct trial runsConduct trial runs
Outreach and validationOutreach and validation
Conduct and document final SQG runsConduct and document final SQG runs

ScheduleSchedule

Scoping, data acquisition, finalize Scoping, data acquisition, finalize 
methodologiesmethodologies
–– March to June 2007March to June 2007

Data validation, data entryData validation, data entry
–– May to July 2007May to July 2007

Trial runsTrial runs
–– August 2007August 2007
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Review of trial runsReview of trial runs
–– September to November 2007September to November 2007
Final runs and validationFinal runs and validation
–– December to January 2008December to January 2008
Public reviewPublic review
–– February to March 2008February to March 2008
PublicationPublication
–– April 2008April 2008
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Contact InformationContact Information

Stephanie StirlingStephanie Stirling
Stephanie.k.stirling@usace.army.milStephanie.k.stirling@usace.army.mil
206206--764764--69456945
503503--806806--6614 (cell)6614 (cell)
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2006 DMMP Clarification Papers 2006 DMMP Clarification Papers 
SummarySummary

by by 
David KendallDavid Kendall

Clarification PapersClarification Papers
Dioxin Analysis: Clarification of Sediment Method and Quality Dioxin Analysis: Clarification of Sediment Method and Quality 
Control ProceduresControl Procedures
(Sandy Lemlich, Erika Hoffman, John Wakeman)(Sandy Lemlich, Erika Hoffman, John Wakeman)

Chlordane Analysis and ReportingChlordane Analysis and Reporting
(David Fox, Erika Hoffman)(David Fox, Erika Hoffman)

BenzoflourantheneBenzoflouranthene Analysis and ReportingAnalysis and Reporting
(David Fox)(David Fox)

Management at the Commencement Bay Disposal SiteManagement at the Commencement Bay Disposal Site
(Courtney Wasson, John Hansen, David Kendall, David Fox, (Courtney Wasson, John Hansen, David Kendall, David Fox, 
Jonathan Freedman)Jonathan Freedman)
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Dioxin Analysis: Clarification of Sediment Dioxin Analysis: Clarification of Sediment 
Method and Quality Control ProceduresMethod and Quality Control Procedures

Specify data analysis procedures for PCDD/F* to assure defensiblSpecify data analysis procedures for PCDD/F* to assure defensible e 
data acquisition.data acquisition.
Supplemental Quality Assurance Project Plan (SQAPP) information Supplemental Quality Assurance Project Plan (SQAPP) information will will 
be available on DMMO website for Contractor use.be available on DMMO website for Contractor use.

Provides sediment sampling and holding specificationsProvides sediment sampling and holding specifications
Analytical Methods (EPA Methods 8280, 8290, 1613B) Analytical Methods (EPA Methods 8280, 8290, 1613B) –– DMMP agencies DMMP agencies 
strongly recommend use of 1613B over other 2 methodsstrongly recommend use of 1613B over other 2 methods
The SQAPP specifies method quality control proceduresThe SQAPP specifies method quality control procedures
The DMMP agencies will determine after initial data review, whetThe DMMP agencies will determine after initial data review, whether her 
further data validation will be requiredfurther data validation will be required
Data Reporting requirements require reporting of all 17 congenerData Reporting requirements require reporting of all 17 congeners of s of 
interest, including 2,3,7,8interest, including 2,3,7,8--chlorine substituted PCDD/F* congeners on a chlorine substituted PCDD/F* congeners on a 
drydry--weight basis as well as tabulated as TEQ (Toxicity Equivalence weight basis as well as tabulated as TEQ (Toxicity Equivalence 
Quotient) using the 2005 World Health Organization Toxicity EquiQuotient) using the 2005 World Health Organization Toxicity Equivalence valence 
Factors (TEFs)Factors (TEFs)

*polychlorinated-dibenzo-dioxins/furans

Chlordane Analysis and ReportingChlordane Analysis and Reporting

EPA Method 8081A provides 3 options for reporting Chlordane:EPA Method 8081A provides 3 options for reporting Chlordane:
Technical ChlordaneTechnical Chlordane
Chlordane (not otherwise specified)Chlordane (not otherwise specified)
Major individual components Major individual components 

DMMP agencies propose:DMMP agencies propose:
Replace Replace ““alphaalpha--chlordanechlordane”” with with ““total chlordanetotal chlordane”” on the DMMPon the DMMP--COC list COC list 
for sediments.for sediments.

SL and BT will remain at 10 and 37 ppb respectivelySL and BT will remain at 10 and 37 ppb respectively
Analyze the same list of chlordane components and metabolites inAnalyze the same list of chlordane components and metabolites in
sediment and tissue.sediment and tissue.
Report components and metabolites of chlordane under CAS numbersReport components and metabolites of chlordane under CAS numbers: : 
ciscis--chlordane, transchlordane, trans--chlordane, cischlordane, cis--nonachlor, transnonachlor, trans--nonachlor and nonachlor and 
oxychlordane.oxychlordane.
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Chlordane Analysis and Reporting (cont.)Chlordane Analysis and Reporting (cont.)

Report Report ““total chlordanetotal chlordane”” as the sum of the detected as the sum of the detected 
concentrations of 5 chlordane components and concentrations of 5 chlordane components and 
metabolitesmetabolites
When PCB interference causes one or more of the When PCB interference causes one or more of the 
minor components of chlordane (cisminor components of chlordane (cis--nonachlor, transnonachlor, trans--
nonachlor, oxychlordane) to be reported as nonnonachlor, oxychlordane) to be reported as non--
detected at a reporting limit significantly higher than detected at a reporting limit significantly higher than 
major chlordane constituents (cismajor chlordane constituents (cis-- and transand trans--
chlordane) exclude components from the total chlordane) exclude components from the total 
chlordane summation.chlordane summation.
Continue to quantify heptachlor separately from total Continue to quantify heptachlor separately from total 
chlordane for comparison to sediment SLs.chlordane for comparison to sediment SLs.

BenzoflourantheneBenzoflouranthene Analysis and ReportingAnalysis and Reporting

Benzofluoranthenes on initial PSDDA list restricted Benzofluoranthenes on initial PSDDA list restricted 
definition to the sum of the bdefinition to the sum of the b-- and kand k-- isomers.isomers.
Ecology (1995) SMS promulgated Ecology (1995) SMS promulgated 
Benzofluoranthenes as sum of bBenzofluoranthenes as sum of b--, k, k-- and jand j-- isomers.isomers.
DMMP proposes to adopt the SMS definition of DMMP proposes to adopt the SMS definition of 
benzofluoranthenes as the sum of the bbenzofluoranthenes as the sum of the b--, j, j--, and k, and k--
isomers.  The SL and ML for benzofluoranthenes isomers.  The SL and ML for benzofluoranthenes 
remain unchanged at 3,200 and 9,900 ppb (dry remain unchanged at 3,200 and 9,900 ppb (dry 
weight) respectively.weight) respectively.
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Management at the Management at the 
Commencement Bay Disposal SiteCommencement Bay Disposal Site

The Commencement Bay currently has a cumulative The Commencement Bay currently has a cumulative 
disposal volume of 7.9 million cy. disposal volume of 7.9 million cy. 
The site has a 9 million cy capacity limit, which The site has a 9 million cy capacity limit, which 
triggers a NEPA/SEPA review.  This review is triggers a NEPA/SEPA review.  This review is 
currently underway.currently underway.
As an adaptive management action, the DMMP As an adaptive management action, the DMMP 
agencies propose moving the target disposal agencies propose moving the target disposal 
coordinates 565 feet to the SE to dampen the coordinates 565 feet to the SE to dampen the 
future mound height by 25future mound height by 25--30% (STFATE Analysis)30% (STFATE Analysis)

LatitudeLatitude: 47.30242 degrees; : 47.30242 degrees; LongitudeLongitude: 122.4633584 : 122.4633584 
degreesdegrees

Management at the Commencement Management at the Commencement 
Bay Disposal Site (cont.)Bay Disposal Site (cont.)

The effective date for the coordinate shift The effective date for the coordinate shift 
will be 16 June 2007will be 16 June 2007
The U.S. Coast Guard Vessel Traffic The U.S. Coast Guard Vessel Traffic 
Service will be notified about this change.Service will be notified about this change.
This clarification paper does not change This clarification paper does not change 
the capacity authorized in the existing the capacity authorized in the existing 
shoreline permit (e.g., 9,000,000 cy)shoreline permit (e.g., 9,000,000 cy)
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Plan View of disposal mound within Disposal Zone, disposal site 
boundary, and perimeter line. Water depth at highest point is 

447.4 ft, equating to Mound height of 112.6 ft

NW NE

SESW

Disposal Zone

Disposal Site 
Boundary

Perimeter Line

New site coordinates

Zoom of 1 to 1 (vertical to horizontal aspect ratio) of 
disposal mound within Disposal Zone (900 ft radius 

circle), disposal site boundary, and perimeter line (1/8 
nautical mile boundary)

NW NE

SESW

Disposal Zone

Disposal Site 
Boundary

Perimeter 
Line

New Site Coordinates
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3 to 1 vertical to horizontal Zoom aspect ratio,  note the 
old DNR disposal site is depicted  SE of DMMP Mound (see arrow)

Old DNR disposal site

1 to 1 vertical to horizontal Zoom aspect ratio, water depth at highest 
point is 447.4 ft, which equates to Mound height of 112.6 ft 
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Status Report on Status Report on 
Commencement Bay disposal Commencement Bay disposal 

site evaluationsite evaluation

Jonathan FreedmanJonathan Freedman
EPA Region 10EPA Region 10

Sediment Management ProgramSediment Management Program
Freedman.jonathan@epa.govFreedman.jonathan@epa.gov

(206) 553(206) 553--02660266

Commencement Bay disposal site Commencement Bay disposal site 
Historical Facts  Historical Facts  

•• Designated after PSDDA EIS in 1988Designated after PSDDA EIS in 1988
•• 1988 analysis selected 9 million cubic yard (1988 analysis selected 9 million cubic yard (mcymcy) ) 

capacity; amountcapacity; amount based on arbitrarily chosen based on arbitrarily chosen 
capacity dimensions (bottom diameter 4000 ft., capacity dimensions (bottom diameter 4000 ft., 
top diameter 2000 fttop diameter 2000 ft.., height 34 ft.), height 34 ft.)

•• Estimated volume forecast for disposal was Estimated volume forecast for disposal was 
3,929,000 cy over the 153,929,000 cy over the 15--year EIS planning year EIS planning 
horizon (1985horizon (1985--2001)2001)

•• Actual volume disposed at the site from 1989Actual volume disposed at the site from 1989--
2007 will be about 7.9 million cy2007 will be about 7.9 million cy
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The 800The 800--pound (ton?) gorilla in the pound (ton?) gorilla in the 
BayBay

•• Pierce County Shoreline Permit valid only up to 9 Pierce County Shoreline Permit valid only up to 9 
mcymcy of disposed Dredge materialof disposed Dredge material

•• Remaining site capacity is 1.1 Remaining site capacity is 1.1 mcymcy; ceiling will ; ceiling will 
be reached within 1be reached within 1--2 dredging years2 dredging years

•• Current and Future Need for Dredge Material Current and Future Need for Dredge Material 
Disposal continuesDisposal continues��

•• Change requires NEPA / SEPA review and new Change requires NEPA / SEPA review and new 
shoreline permitshoreline permit

•• DMMP agencies propose updating and revising DMMP agencies propose updating and revising 
disposal limits at the sitedisposal limits at the site

LongLong--Term MonitoringTerm Monitoring

•• Monitoring has detected a small amount of dredged Monitoring has detected a small amount of dredged 
material depositing outside site perimeter with small material depositing outside site perimeter with small 
accumulations to N & NWaccumulations to N & NW

•• 2004 target zone mound height (about 4.7 2004 target zone mound height (about 4.7 mcymcy
disposed) was 80disposed) was 80’’

•• 2006 target zone mound height (6.4 2006 target zone mound height (6.4 mcymcy disposed) was disposed) was 
112.6 ft.112.6 ft.

•• Summer 2007 Summer 2007 multibeammultibeam bathymetric survey will verify bathymetric survey will verify 
mound height with the present 7.9 mound height with the present 7.9 mcymcy

JRH1
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2006 Mound Height (1 to 1)2006 Mound Height (1 to 1)

Disposal Zone

Disposal Site 
Boundary

Perimeter 
Line

Mound height concernsMound height concerns

The DMMP Agencies The DMMP Agencies ------

•• Evaluated the current and likely future rate of Evaluated the current and likely future rate of 
disposal at the existing disposal coordinates;disposal at the existing disposal coordinates;

•• Used an STFATE analysis to estimate that Used an STFATE analysis to estimate that 
moving disposal coordinates 565 ft. to southeast moving disposal coordinates 565 ft. to southeast 
could effect a net reduction of 25could effect a net reduction of 25--30% in future 30% in future 
mound height;mound height;

•• Have exercised adaptive management to Have exercised adaptive management to 
dampen the rate of future mound height growthdampen the rate of future mound height growth
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DMMPDMMP Clarification PaperClarification Paper

•• DMMP clarification paper (effective 16 DMMP clarification paper (effective 16 
June 2007) officially moves the disposal June 2007) officially moves the disposal 
coordinates 565coordinates 565’’ to the southeastto the southeast

•• Clarification Paper does not change Clarification Paper does not change 
capacity authorized in current Pierce capacity authorized in current Pierce 
County Shoreline permit (9 County Shoreline permit (9 mcymcy))

NEPA / SEPA evaluationNEPA / SEPA evaluation

•• DMMP agencies currently preparing preliminary DMMP agencies currently preparing preliminary 
environmental evaluation to assess longenvironmental evaluation to assess long--term options:term options:
–– Determine level of environmental review under SEPA; Determine level of environmental review under SEPA; 
–– Consulting with State SEPA agencies and Pierce CountyConsulting with State SEPA agencies and Pierce County;;
–– Evaluation will also aid NEPA process;Evaluation will also aid NEPA process;

•• DMMP plans concurrent NEPA / SEPA evaluation (2007DMMP plans concurrent NEPA / SEPA evaluation (2007--
08) to assess impacts of increasing site capacity over 9 08) to assess impacts of increasing site capacity over 9 
mcymcy..

•• A DMMP decision to pursue increased site capacity would A DMMP decision to pursue increased site capacity would 
require a new Shoreline permit from Pierce Countyrequire a new Shoreline permit from Pierce County
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An Interim Dioxin Approach An Interim Dioxin Approach 
for the Andersonfor the Anderson--Ketron SiteKetron Site

Erika Hoffman (EPA)Erika Hoffman (EPA)
John Wakeman (COE)John Wakeman (COE)

DMMPDMMP’’ss Dioxin ApproachDioxin Approach

Suitability determinations involving dioxin Suitability determinations involving dioxin 
are projectare project--specific. specific. 
In past, utilized In past, utilized ““concern levelconcern level”” of 15 pptr of 15 pptr 
TEQ from Grays Harbor risk assessment. TEQ from Grays Harbor risk assessment. 
Updated approach needs to be protective Updated approach needs to be protective 
for tribal/subsistence consumption.for tribal/subsistence consumption.
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The Case StudyThe Case Study

Port of Olympia Port of Olympia –– Spring 2006Spring 2006
Detected sediment dioxin (0.1 Detected sediment dioxin (0.1 -- 53 pptr)53 pptr)
Proposed disposal at AndersonProposed disposal at Anderson--Ketron siteKetron site
Suitability determination needed ASAPSuitability determination needed ASAP

The 
Disposal 
Site
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The GoalsThe Goals

Use riskUse risk--based approach to determine:based approach to determine:
sediment bioaccumulation trigger value (BT) sediment bioaccumulation trigger value (BT) 
for dioxin.for dioxin.
the maximum acceptable dioxin in benthic the maximum acceptable dioxin in benthic 
invert. tissue (TTL).invert. tissue (TTL).

Conceptual Food Web for DioxinConceptual Food Web for Dioxin
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Tribal consumptionTribal consumption

Fish foodFish food

Bent nose clam
Polychaete worm
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Screening risk assessmentScreening risk assessment

““ScreeningScreening--levellevel”” because:because:
Deterministic Deterministic 
Conservative Conservative 

Screening risk assessment Screening risk assessment –– part 1part 1

Determine maximum acceptable dioxin in Determine maximum acceptable dioxin in 
crab and sole using conservative crab and sole using conservative 
assumptionsassumptions

Tulalip consumption for crab (83.2 g/day) & Tulalip consumption for crab (83.2 g/day) & 
sole (9.5 g/day)sole (9.5 g/day)
9595thth percentile of crab/fish consumptionpercentile of crab/fish consumption
100% of consumption from A/K site and 100% of consumption from A/K site and 
surroundingssurroundings
Whole body consumedWhole body consumed
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Screening risk assessment Screening risk assessment –– part 1part 1

RiskRisk--based concentrations (1Ebased concentrations (1E--05)05)
0.06 pptr (100% sole diet)0.06 pptr (100% sole diet)
0.57 pptr (100% crab diet)0.57 pptr (100% crab diet)

A/K site dataA/K site data
0.05 0.05 –– 0.5 (bivalves)0.5 (bivalves)

Screening risk assessment Screening risk assessment –– part 2part 2

Estimate dioxin in crabs/fish from areaEstimate dioxin in crabs/fish from area
TrophicTrace (sole)TrophicTrace (sole)
BSAF (crab)BSAF (crab)
Lifetime exposure to nonLifetime exposure to non--urban backgroundurban background
A/K mean dioxin (3.8 pptr)A/K mean dioxin (3.8 pptr)
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Screening risk assessment Screening risk assessment –– part 2part 2

0.130.13****0.70.7-- 77* * 

0.150.15-- 0.200.20##

Other Other 
locnslocns..

0.440.440.10.1--3.03.00.250.25nanaPort G.Port G.

nananananana0.170.17A/KA/K

4.374.375.75.7--11.411.42.22.20.680.68EstimatedEstimated

SoleSoleCrabCrabWormWormClamClampptrpptr TEQTEQ

The outcomeThe outcome

RiskRisk--based BT not practicable based on this based BT not practicable based on this 
screeningscreening--level assessmentlevel assessment

Below limits of detectionBelow limits of detection
Likely below nonLikely below non--urban backgroundurban background
Uncertainty in human and eco exposure Uncertainty in human and eco exposure 
parametersparameters
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Risk ManagementRisk Management

Interim approach for dioxin at A/K siteInterim approach for dioxin at A/K site
BackgroundBackground--based (using A/K site data n=8)based (using A/K site data n=8)
Maintains current dioxin levels in sedimentsMaintains current dioxin levels in sediments
2 Tiered comparison 2 Tiered comparison 
1. A/K site max = 7.3 1. A/K site max = 7.3 pptrpptr
2. A/K site mean = 3.8 2. A/K site mean = 3.8 pptrpptr

Port of Olympia suitability determination Port of Olympia suitability determination --
Fall 2006 Fall 2006 
Appendix AAppendix A--2 on DMMO web site2 on DMMO web site

What next?What next?

2007 site monitoring of dioxin in benthos, 2007 site monitoring of dioxin in benthos, 
sole and crabssole and crabs
Stakeholder dioxin workshopsStakeholder dioxin workshops
Revisiting riskRevisiting risk--based approachesbased approaches
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Dr. Laura InouyeDr. Laura Inouye
Washington State Department of Washington State Department of 

EcologyEcology

Status Report on Dioxin Status Report on Dioxin 
Stakeholders WorkshopsStakeholders Workshops

Project and StatusProject and Status

We are revisiting our procedures relative We are revisiting our procedures relative 
to dioxin in dredged materialto dioxin in dredged material

We have just sent out a fact sheet and We have just sent out a fact sheet and 
questionnaire asking for stakeholder inputquestionnaire asking for stakeholder input

WeWe’’ll give a project overview today and ll give a project overview today and 
discuss next stepsdiscuss next steps
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Purpose of WorkshopsPurpose of Workshops
Importance/need for dredgingImportance/need for dredging
DMMP roleDMMP role
Disposal sitesDisposal sites

DMMP needs DMMP needs 
guidance for     guidance for     
dioxins in dredged dioxins in dredged 
materials. materials. 
Consistency          Consistency          
with the goals of PSI    with the goals of PSI    

Navigation DredgingNavigation Dredging
Conducted frequently in port, harbor and Conducted frequently in port, harbor and 
marina areas for maintenance and new marina areas for maintenance and new 
workwork
Approx. 20 Million C.Y. between 2000 and Approx. 20 Million C.Y. between 2000 and 
20062006
Critical to State economyCritical to State economy
Important to facilitate continued dredging Important to facilitate continued dredging 
and maintain availability of openand maintain availability of open--water water 
disposal sites while protecting health of disposal sites while protecting health of 
Puget SoundPuget Sound
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7

8

Dioxins       and        furans Dioxins       and        furans 

Dioxin OverviewDioxin Overview

1

2

3 4 76

8

9

Produced by Natural and Industrial activitiesProduced by Natural and Industrial activities
Occur throughout the NW at low levelsOccur throughout the NW at low levels
Toxicity and bioaccumulationToxicity and bioaccumulation
TEQTEQ’’ss
Analysis issuesAnalysis issues

DMMP and Dioxins (1991DMMP and Dioxins (1991--2006) 2006) 
Dioxin testing on a Dioxin testing on a ““reason to believereason to believe””
basis only basis only –– not many sitesnot many sites

SiteSite--specific decisionsspecific decisions

RiskRisk--based (recreational fisherman) 5/15 based (recreational fisherman) 5/15 
ngng/kg TEQ developed for Grays Harbor in /kg TEQ developed for Grays Harbor in 
1991.1991.
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DMMP and Dioxins (2006)DMMP and Dioxins (2006)
Risk assessment based on Risk assessment based on trophictrophic
modeling and tribal consumption rates modeling and tribal consumption rates 
(Anderson/(Anderson/KetronKetron site).site).

RiskRisk--based values were well below limits based values were well below limits 
of detection and area background are of detection and area background are 
therefore impracticable for interim use. therefore impracticable for interim use. 

DMMP and Dioxins (2006)DMMP and Dioxins (2006)

Interim approach developed based on Interim approach developed based on 
maintaining current maintaining current ““backgroundbackground”” dioxin levels dioxin levels 
in vicinity of disposal site.in vicinity of disposal site.

Interim dioxin values for A/K site are a mean of Interim dioxin values for A/K site are a mean of 
3.8 3.8 pptrpptr TEQ and a max of 7.3 TEQ and a max of 7.3 pptrpptr TEQ.TEQ.

These values are siteThese values are site--specific but the approach specific but the approach 
can be applied to develop interim dioxin values can be applied to develop interim dioxin values 
for other openfor other open--water nonwater non--dispersive sites.dispersive sites.
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DMMP and Dioxins (2006)DMMP and Dioxins (2006)

For dispersive sites, interim dioxin values For dispersive sites, interim dioxin values 
will rely on comparison to nearby will rely on comparison to nearby 
reference site.reference site.

Site and Project specificSite and Project specific

No change for Grays Harbor No change for Grays Harbor 

Initial Stakeholder Reactions Initial Stakeholder Reactions 
to Interim Approachto Interim Approach

Concern that the feasibility of navigation Concern that the feasibility of navigation 
dredging could be significantly impacted.dredging could be significantly impacted.

Concern that an appropriately conservative Concern that an appropriately conservative 
approach be used.approach be used.
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Dioxin Stakeholder WorkshopsDioxin Stakeholder Workshops

DMMP is organizing workshops to get broad DMMP is organizing workshops to get broad 
stakeholder input, to identify and explore stakeholder input, to identify and explore 
OPTIONSOPTIONS for dioxin.for dioxin.

Expected output of workshops will be Expected output of workshops will be 
RECOMMENDATIONSRECOMMENDATIONS to management to management 
incorporating public feedback.incorporating public feedback.

Agency management (Ecology/Corps/EPA/DNR) Agency management (Ecology/Corps/EPA/DNR) 
will participate in facilitated deliberation and will participate in facilitated deliberation and 
decision making for decision making for proposed proposed PROGRAMMATIC PROGRAMMATIC 
REVISIONSREVISIONS..

Dioxin Stakeholder WorkshopsDioxin Stakeholder Workshops

DMMP is organizing workshops to identify and DMMP is organizing workshops to identify and 
explore explore OPTIONSOPTIONS for dioxin. for dioxin. 

Generate questionnaire for distribution: Overview, Generate questionnaire for distribution: Overview, 
request for input, and level of participation for request for input, and level of participation for 
workshops.workshops.

Convene open technical workshops for stakeholder Convene open technical workshops for stakeholder 
input on background and riskinput on background and risk--based approaches.based approaches.

Hold governmentHold government--toto--government meetings with government meetings with 
affected Tribes.affected Tribes.
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Identified StakeholdersIdentified Stakeholders

Ports, Navy, Coast Guard, Marinas and Ports, Navy, Coast Guard, Marinas and 
others with dredging needs.others with dredging needs.
Tribes (fishers and subsistence Tribes (fishers and subsistence 
consumers)consumers)
Local government agenciesLocal government agencies
Public and environmental groupsPublic and environmental groups
Commercial and recreational fishersCommercial and recreational fishers
State/Federal agencies (including RSET)State/Federal agencies (including RSET)

Initial Issues and OptionsInitial Issues and Options
Background Background vsvs risk approachesrisk approaches
Improvements on riskImprovements on risk--based approach based approach 
SiteSite--specific specific vsvs area backgroundarea background
Reference, rural, or urban backgroundReference, rural, or urban background
Approaches for dispersive Approaches for dispersive vsvs
nonnon--dispersive disposal sitesdispersive disposal sites
Acknowledgement of acceptable adverse Acknowledgement of acceptable adverse 
effects at noneffects at non--dispersive sitesdispersive sites
Other ideas and approaches from Other ideas and approaches from 
workshopsworkshops
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Workshop OutcomesWorkshop Outcomes
Workshop input will be summarized (analysis of Workshop input will be summarized (analysis of 
the issues).the issues).
DMMP staff will use the data to provide DMMP staff will use the data to provide 
recommendations to management.recommendations to management.
Facilitated deliberation and decision making will Facilitated deliberation and decision making will 
result in a decision for proposed evaluation result in a decision for proposed evaluation 
framework on dioxin in dredged sediments.framework on dioxin in dredged sediments.
Proposed evaluation framework will undergo Proposed evaluation framework will undergo 
SMARM or SMARMSMARM or SMARM--like process for approval at like process for approval at 
or before SMARM 2008. or before SMARM 2008. 

DMMO website will post workshop summaries and other information.DMMO website will post workshop summaries and other information.

WeblinksWeblinks and Next Stepsand Next Steps

Questionnaire logistics and timingQuestionnaire logistics and timing
DMMO website  DMMO website  
http://http://www.nws.usace.army.milwww.nws.usace.army.mil

Click on Click on ““Dredged Material ManagementDredged Material Management”” at leftat left
Questionnaire and interim measures posted here.Questionnaire and interim measures posted here.

Likely timing for workshopsLikely timing for workshops
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WeblinksWeblinks and Next Stepsand Next Steps

Questionnaire logistics and timingQuestionnaire logistics and timing
DMMO website  DMMO website  
http://www.nws.usace.army.milhttp://www.nws.usace.army.mil

Click on Click on ““Dredged Material ManagementDredged Material Management”” at leftat left

Likely timing for workshopsLikely timing for workshops
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Can Sediment Profile Imaging surveys 
streamline cleanup investigations?
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What is SPI?

• Method to photograph Sediment Water Interface

• To understand
º Sediment stability and structure
º Benthic habitat, biological activities
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Uses of SPI

• Identify disturbance and stage of benthic 
community recovery
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Project Goals

• Determine if SPI can predict sediment quality
• Supplement existing data at two different sites
• Identify benthic communities that are most 

likely to be impaired
• Characterize ‘baseline’ conditions
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Approach and Study Design

• Exploratory studies of two sites
• Separate SPI and sediment quality surveys
• Non-random sampling of three strata

º High, Moderate and Low expected likelihood of 
benthic community impairment
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Harbor
Island

SPI Feasibility
Study area

Kellogg
Island

Turning Basin

Slip 4

Lower Duwamish Waterway
Superfund Site

N ModerateModerate

HighHighLowLow

Port Gamble Bay Study Site
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Sequenced SPI, Sediment Quality Surveys
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Port Gamble Bay station PGSP-103 (August 2006)Lower Duwamish station LDW-096 (August 2006)
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SPI Data
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Analysis “90% perspiration and 10% analysis”
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Results - Contrasting Study Sites

1.21.030.691.571.360.7Diversity (H)

86320132Swartz Dominance

8344.5151308547Richness (no. taxa)
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Results - Cluster Analysis
• Do benthic groups mirror SPI or conventionals groups?
• Port Gamble Bay example:

Observations
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Results - Cluster Analysis
• Do benthic groups mirror SPI or conventionals groups?
• Port Gamble Bay example:

Observations
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2322141210111362021181615819597324171
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33.33
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100.00

Dendrogram with Complete Linkage and Euclidean DistanceClusters from benthic community results
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Discriminant Analysis
Determines whether a set of variables is useful in 

discriminating between previously-identified groups
Canonical Means Plot
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Results - (N)MDS
Models representing information about a data set by 

points in space (e.g., distance ∝ correlation)
Species CMDS Plot
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Conclusions
• Surveys provided quality data to identify SPI -

sediment quality relationships, fill data gaps, potential 
impairment, and possible ‘baseline’ conditions

• Most locations had Stage III infauna, OSI > 6, and 
sediment quality < SQS*

• No ‘silver bullet’ - few strong correlations between 
SPI or conventional parameters and sediment quality 
indicators (some exceptions)

• Multiple variables needed to describe and explain 
benthic communities
º Classification, ordination analyses ID benthic communities
º Discriminant analysis and classification trees identify 

factors contributing to grouping of benthic communities
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Recommendations
• More frequent SPI surveys in cleanup investigations

• Use sediment structure, stability data → ‘fate and transport’
• Use sediment and benthic community characteristics →

‘nature and extent’
• Use results to identify areas and types of severe disturbance
• Use to predict some conventional sediment parameters
• Use SPI indicators of benthic community structure/function 

(successional stage and relative degree of bioturbation) as 
independent LOE in benthic risk assessments, but

• SPI results do not define unacceptable adverse 
benthic community effects/impairment
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Recommendations
• More data analysis and peer review
• Study new wood waste and/or more highly 

contaminated sites using more robust design
SPI surveys
• Should be used more frequently to investigate cleanup sites
• Can reduce the footprint for intensive sediment sampling
• Should not be over-interpreted:  do apparently-oxic

sediments that are deeply bioturbated by Stage III 
communities equal a ‘healthy’ benthic community?

• Amend SMS biological criteria
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Backup slides
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Outline
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MethodsMethods
Standard sampling, chemical and biological methodsStandard sampling, chemical and biological methods
http://www.ecy.wa.gov/pubs/0603116.pdfhttp://www.ecy.wa.gov/pubs/0603116.pdf
http://www.ecy.wa.gov/pubs/0603117.pdfhttp://www.ecy.wa.gov/pubs/0603117.pdf

•• DGPS positioningDGPS positioning
•• SPI methods in vender QA Project Plan:SPI methods in vender QA Project Plan:

http://www.ecy.wa.gov/pubs/0603119.pdfhttp://www.ecy.wa.gov/pubs/0603119.pdf

•• Van Veen grab sampler for collecting surface sediment Van Veen grab sampler for collecting surface sediment 
samples for analysis of conventionals, chemistry, toxicity samples for analysis of conventionals, chemistry, toxicity 
and benthic communitiesand benthic communities

•• Mostly Mostly ‘‘PSEP Protocols and GuidelinesPSEP Protocols and Guidelines’’ (EPA 1986(EPA 1986--2001)2001)
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Analysis - Correlation
• Spearman rank correlations
• For Port Gamble Bay, most significant correlations 

involve boundary roughness, % wood, number of 
burrows, % fines, TVS, TOC and:
• Total taxa and annelid richness
• Miscellaneous taxa abundance (with & without 

Echinoderms)
• Swartz Dominance Index
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Analysis - Regression
• Simple, least squares

• Reasonable r2 values between many same-type variables
• SPI parameters do not predict sediment conventionals, 

chemistry, toxicity or benthic results very well, except …
• For Port Gable Bay, % wood as independent variable 

predicts % TVS and % TOC (and vice versa)
• Might help define RAOs and cleanup site boundaries?

• Multiple (step-wise and best subsets)
• Can predict benthic metrics of interest, e.g., total abundance 

and richness, SDI and H’, but …
• 3-4 independent SPI and/or conventionals variables needed 

for regression with adjusted r2 = 0.4 - 0.6.
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Results - Classification Trees

TOT_RICH
Mean=85.529
SD=23.117

N=17

Mean=62.333
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High RPD = High RPD = 
High SDIHigh SDI
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Advanced Tools For Advanced Tools For 
Environmental Data Environmental Data 

AnalysisAnalysis

Department of EcologyDepartment of Ecology

Nagesha KannadaguliNagesha Kannadaguli
Toxics Cleanup ProgramToxics Cleanup Program

AgendaAgenda
• Schedule outline
• New functionalities
• MyEIM Portal Overview
• Query Builder
• GIS Interface
• Analysis Tools 

• Chemical Analysis

• Q & As
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Project overviewProject overview
• Develop in phases 

› Phase I
Chemistry
Derived Variables
Bioassay 
Query builder, GIS
MyEIM Portal

› Future Phases
MTCA…
Benthic Infauna
Histopathology
Tissue chemistry
Bioaccumulation

• Create station groups through GIS
• Custom query builder to get specific data
• Apply further filters on Groups
• Instantaneous sharing of queries
• Multiple Cleanup Parameters
• Cross media/matrix analysis
• Create customized cleanup criteria and DVs
• Calculation of derived variables on the fly
• Extended UOM independence

New in Phase INew in Phase I
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New in Future phases New in Future phases 
• Sample level and station level aggregation
• Maximum/Minimum, last recorded values.
• Extensive Documentation
• …

• Detects only, non-detects only, or both (default)
• Stack comparison results in columns or rows.

• Web application: IE6
• Application and data updates instantaneous

MyEIM PortalMyEIM Portal
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User defined DVs

Share your CUPs and DVs.

BFA , PCB, LPAH, HPAH, cPAH
25 new TEF Weighted DVs

Derived 
Variables

** User defined parameters

43 SEDQUAL parameters
56 CLARC parameters

Cleanup 
Standards
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Data FlowData Flow

EIM

EIM 
Transition EIMWeb

CLARC

MyEIM

MyEIM Portal
Web Pages

GIS

D
at

a 
U

pl
oa

d

Sandbox
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StakeholdersStakeholders
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Overall: Wayne Allenton (wall461@ecy.wa.gov)

Technical: Nagesha Kannadaguli (nkan461@ecy.wa.gov)

GIS:   Ewan Whitaker (ewhi461@ecy.wa.gov)

EIM: Balaji Narayanan (bnar461@ecy.wa.gov)

ContactsContacts
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